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(57) Abstract: 

PROBLEM TO BE SOLVED: To contrive miniaturization and a low cost by thinning 



with high precision and high function. 

SOLUTION: A peeling layer forming process for forming a peeling layer 6 
on a main face flattening a base board 1, an insulation layer forming process 
for forming insulation layers 7, 9, 16 on the peeling layer 6, a wiring 
layer forming process for forming wiring layers 8, 11, 14 on the insulation 
layer 7, and a circuit block body peeling process for peeling a circuit 
block body 2 comprising each insulation layer and wiring layer through the 
peeling layer are provided. The circuit block body 2 incorporates film 
formation elements 12, 13, 17 in the wiring layer, and is mounted on a base 
board 3 to compose a wiring device. The circuit block body 2 mounts a 
semiconductor chip 62 on the surface and is mounted on a base board 64 to 
compose a semiconductor device. 
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CLAIMS 



[Claitn(s)] 

[Claim 1] The circuit block object characterized by to be exfoliated and 
formed from the above-mentioned mother substrate through this stratum 
disjunctum while being formed on the stratum disjunctum formed in the 
principal plane to which it came to be formed in in the shape of [ which 
consists of an insulating layer, the wiring section by which patterning 
formation was carried out at this insulating layer, and many external 
connection lands formed in this wiring section / thin ] a sheet, and 
flattening of the mother substrate was carried out. 

[Claim 2] The circuit block object according to claim 1 characterized by 
coming to form the above-mentioned external connection land in the wiring 
section of the maximum upper layer, or the wiring section of the lowest 
layer while the interlayer connection of the wiring section of at least 
one or more layers is carried out mutually and it is formed in a 
predetermined part. 

[Claim 3] The circuit block object according to claim 2 characterized by 
carrying out membrane formation formation of the membrane formation 
component by the thin film technology or the thick-film technique, and 
constituting a membrane formation component built-in wiring circuit block 
object in the above-mentioned wiring circles. 

[Claim 4] The circuit block object according to claim 3 characterized by 
for the above-mentioned membrane formation component being a passive 
element which consists of the resistor and capacitor in which membrane 
formation formation was carried out by the thin film technology, and an 
inductor by which membrane formation formation was carried out with the 
thick-film technique, and constituting a high frequency circuit block 
object. 

[Claim 5] The circuit block object according to claim 1 characterized by 
forming the closure resin layer which closes this semiconductor chip while 
mounting a semiconductor chip on the above-mentioned wiring section, and 
constituting a semiconductor device. 

[Claim 6] The circuit block object according to claim 5 with which the 
above-mentioned semiconductor chip and a closure resin layer have a front 
face ground, and are characterized by being thin-shape-ized. 
[Claim 7] The circuit block object according to claim 5 characterized by 
forming in the above-mentioned wiring section an electrode pattern and many 
projection electrodes which consist of a metal membrane, and for the 
above-mentioned closure resin layer having a front face ground, and 



exposing each above-mentioned projection electrode and a semiconductor 
chip to it. 

[Claim 8] The circuit block object according to claim 7 characterized by 
preparing the metal ball terminal in each exposed above-mentioned 
projection electrode, respectively. 

[Claim 9] The circuit block object according to claim 5 characterized by 
forming in it the closure resin layer which closes these while surface mount 
die parts and/or a semiconductor chip are mounted in the base of the 
above-mentioned wiring section. 

[Claim 10] The circuit block object according to claim 5 characterized by 
grinding and thin-shape-izing the above-mentioned surface mount die parts 
and/or the semiconductor chip, and the closure resin layer. 
[Claim 11] The release layer formation process which forms stratum 
disjunctum on the above-mentioned principal plane of the mother substrate 
which has the principal plane by which flattening was carried out. The 
insulation layer forming process which forms an insulating layer on the 
above-mentioned stratum disjunctum, and the wiring section formation 
process which carries out patterning of the wiring section which has many 
external connection lands to the above-mentioned insulating layer, and 
forms it in it, The manufacture approach of the circuit block object 
characterized by having the exfoliation process which exfoliates the thin 
circuit block object which consists of the above-mentioned insulating layer 
and the wiring section from the above-mentioned mother substrate through 
the above-mentioned stratum disjunctum. 

[Claim 12] The 1st insulation layer forming process which carries out 
pattern NINGU of the 1st insulating layer, and forms it on the 
above-mentioned stratum disjunctum, The 1st wiring section formation 
process which forms the 1st wiring section in the opening pattern of the 
1st insulating layer of the above by plating processing. The 2nd insulation 
layer forming process which forms the 2nd insulating layer on the 1st 
insulating layer of the above, and the 1st wiring section while carrying 
out pattern NINGU of two or more beer. The 2nd wiring section formation 
process which forms the 2nd wiring section containing the above-mentioned 
membrane formation component by which membrane formation formation is 
carried out with an external connection land and a thin film technology, 
or a thick-film technique on the insulating layer of the above 2nd is given. 
The manufacture approach of the circuit block object according to claim 
11 characterized by forming the multilayer wiring section by performing 
each above-mentioned insulation layer forming process and a wiring section 
formation process by turns, respectively. 



[Claim 13] The manufacture approach of the circuit block object according 
to claim 11 characterized by using a silicon substrate or a glass substrate 
for the above-mentioned mother substrate. 

[Claim 14] The manufacture approach of the circuit block object according 
to claim 11 characterized by being the process at which the above-mentioned 
release layer formation process forms the stratum dis junctum which consists 
of a metal membrane layer on the principal plane of the above-mentioned 

mother substrate. 

[Claim 15] The manufacture approach of the circuit block object according 
to claim 11 characterized by being the process which exfoliates the 
above-mentioned circuit block object from the stratum disjunctum which the 
above-mentioned exfoliation process becomes from the above-mentioned metal 
layer by being immersed in an acid solution or an alkali solution. 
[Claim 16] The manufacture approach of the circuit block object according 
to claim 11 characterized by for two or more above-mentioned circuit block 
objects to continue, and to be formed on the principal plane to the 
above-mentioned mother substrate, and for the above-mentioned exfoliation 
process to be given, and to be separated and formed the above-mentioned 
circuit block object in one piece at a time after the cutting process divided 
on the above-mentioned mother substrate, respectively is given. 
[Claim 17] The manufacture approach of the circuit block object according 
to claim 16 characterized by to be controlled to give the dummy layer 
formation process which forms a dummy layer on the principal plane of the 
above-mentioned mother substrate as a last process of the above-mentioned 
release layer formation process, to stop the cutter which separates the 
above-mentioned circuit block object, respectively in the above-mentioned 
dummy layer in the above-mentioned cutting process, and not to reach the 
principal plane of the above-mentioned mother substrate. 
[Claim 18] The manufacture approach of the circuit block object according 
to claim 11 characterized by being the process at which the above-mentioned 
wiring section formation process forms the wiring section with a built-in 
membrane formation component of at least one or more layers which built 
in the membrane formation component by which membrane formation formation 
is carried out with a thin film technology or a thick-film technique on 
the above-mentioned insulating layer. 

[Claim 19] The manufacture approach of the circuit block object according 
to claim 11 characterized by for the formation process of the 
above-mentioned membrane formation component consisting of a process which 
carries out membrane formation formation of a resistor and the capacitor 
by the thin film technology, and a process which carries out membrane 



formation formation of the inductor with a thick-film technique, and 
constituting the above-mentioned wiring section as the high frequency 
circuit section by the above-mentioned membrane formation component. 
[Claim 20] The manufacture approach of the circuit block object according 
to claim 11 characterized by giving the semi-conductor mounting process 
of mounting a semiconductor chip, and the closure resin layer formation 
process which forms the closure resin layer which closes this semiconductor 
chip to the above-mentioned wiring section of the maximum upper layer, and 
forming a semiconductor device. 

[Claim 21] The manufacture approach of the circuit block object according 
to claim 20 characterized by giving the polish process which grinds and 
thin-shape-izes the front face of the above-mentioned semiconductor chip 
and a closure resin layer. 

[Claim 22] The electrode formation process which forms the projection 
electrode which consists of a metal membrane to the electrode pattern formed 
in the above-mentioned wiring section of the maximum upper layer. The 
closure resin layer formation process which forms the closure resin layer 
which closes the semi-conductor mounting process of mounting a 
semiconductor chip, and the above-mentioned projection electrode and a 
semiconductor chip. The manufacture approach of the circuit block object 
according to claim 11 characterized by giving the polish process at which 
the above-mentioned closure resin layer is ground and the above-mentioned 
projection electrode and a semiconductor chip are exposed. 
[Claim 23] The manufacture approach of the circuit block object according 
to claim 22 characterized by giving the metal ball terminal formation 
process which forms a metal ball terminal in each exposed above-mentioned 
projection electrode, respectively. 

[Claim 24] The manufacture approach of the circuit block object according 
to claim 11 characterized by giving the component-mounting process which 
mounts surface mount die parts and/or a semiconductor chip in the base of 
the above-mentioned wiring section. 

[Claim 25] The manufacture approach of the circuit block object according 
to claim 24 characterized by giving the closure resin formation process 
which forms the closure resin layer which closes the surface mount die parts 
and/or the semiconductor chip which were mounted in the base of the 
above-mentioned wiring section. 

[Claim 26] It comes to be formed in the shape of [ which consists of an 
insulating layer, the wiring section formed in this insulating layer by 
carrying out patterning, and many external connection lands formed in this 
wiring section / thin ] a sheet. While being formed on the stratum disjunctum 



formed in the principal plane to which flattening of the mother substrate 
was carried out The circuit block object formed by exfoliating from the 
above-mentioned mother substrate through this stratum disjunctum, It has 
the base substrate with which many connection lands were formed on the 
principal plane corresponding to each external connection land of the 
above-mentioned circuit block object. The wiring circuit apparatus 
characterized by connecting the above-mentioned circuit block object with 
the above-mentioned external connection land which faces each 
above-mentioned connection land, respectively, and being joined and 
mounted on the principal plane of the above-mentioned base substrate. 
[Claim 27] While a postbump is formed in each above-mentioned connection 
land, respectively, it comes to form the adhesives layer which covers the 
above-mentioned postbump to the principal plane of the above-mentioned base 
substrate, and becomes it from thermoplastics material. By carrying out 
thermocompression bonding of the above-mentioned circuit block object in 
the condition of piling up on the principal plane of the above-mentioned 
base substrate, each above-mentioned postbump runs through an adhesives 
layer, and is connected with the above-mentioned connection land. The 
wiring circuit apparatus according to claim 26 characterized by being 
joined and mounted on the above-mentioned base substrate. 
[Claim 28] The wiring circuit apparatus according to claim 26 characterized 
by coming to form the above-mentioned external connection land in the wiring 
section of the maximum upper layer, or the wiring section of the lowest 
layer while the interlayer connection of the wiring section of at least 
one or more layers is carried out mutually and it is formed in a 
predetermined part. 

[Claim 29] The wiring circuit apparatus according to claim 26 characterized 
by using the ceramic multilayer substrate which uses as a base material 
the ingredient chosen as the above-mentioned base substrate from an alumina, 
glass ceramic aluminite RAIDO, or a mullite. 

[Claim 30] The wiring circuit apparatus according to claim 26 characterized 
by using the organic multilayer substrate which uses as a base material 
the ingredient chosen as the above-mentioned base substrate from glass 
epoxy, polyimide, bis-malate triazine resin, poly FENIRU ethylene resin, 
phenol resin, polyolefin resin, or polytetraf luoroethylene. 
[Claim 31] A wiring circuit apparatus given in any 1 term of claim 29 
characterized by using the build up substrate with which the high density 
wiring layer was formed in one [ at least ] principal plane for the 
above-mentioned base substrate of the epoxy resin of photosensitive or 
nonphotosensitivity, polyimide, or the dielectric resin material layer and 



metal deposit of benz-cyclo-butene, or claim 30. 

[Claim 32] The wiring circuit apparatus according to claim 31 characterized 
by mounting the above-mentioned circuit block object with a high frequency 
integrated circuit device or an integrated circuit chip on the 
above-mentioned build up base substrate, and receiving supply of a power 
source or a signal from the above-mentioned build up base substrate side. 
[Claim 33] The wiring circuit apparatus according to claim 26 characterized 
by for membrane formation formation of the membrane formation component 
being carried out by a thin film technology or thick-film description, and 
the above-mentioned circuit block object constituting a membrane formation 
component built-in wiring circuit block object in the above-mentioned 
wiring circles. 

[Claim 34] The wiring circuit apparatus according to claim 26 which the 
above-mentioned membrane formation component is a passive element which 
consists of the resistor and capacitor in which membrane formation 
formation was carried out by the thin film technology, and an inductor by 
which membrane formation formation was carried out with the thick-film 
technique, and is characterized by the above-mentioned circuit block object 
constituting a high frequency circuit block object. 

[Claim 35] The wiring circuit apparatus according to claim 26 characterized 
by mounting surface mount die parts or a chip directly on the wiring section 
of the above-mentioned circuit block object. 

[Claim 36] The release layer formation process which forms stratum 
disjunctum on the above-mentioned principal plane of the mother substrate 
which has the principal plane by which flattening was carried out, The 
insulation layer forming process which forms an insulating layer on the 
above-mentioned stratum disjunctum, and the wiring section formation 
process which carries out patterning of the wiring section which has many 
external connection lands to the above-mentioned insulating layer, and 
forms it in it, The circuit block object formation process which forms a 
thin circuit block object through the exfoliation process which exfoliates 
the circuit block object which consists of the above-mentioned insulating 
layer and the wiring section through the above-mentioned stratum disjunctum 
from the above-mentioned mother substrate. The manufacture approach of the 
wiring circuit apparatus characterized by having the circuit block object 
junction process of joining and mounting the above-mentioned circuit block 
object on the principal plane of a base substrate. 

[Claim 37] The postbump formation process which forms a postbump in each 
connection land of the above-mentioned wiring section. The junction process 
joined by carrying out thermocompression bonding processing in the 



condition of piling up to the above-mentioned base substrate with which 
the adhesives layer which consists of thermoplastics material was formed 
is given, and the above-mentioned external connection land is received. 
The manufacture approach of the wiring circuit apparatus according to claim 
36 characterized by making connection with the connection land formed in 
the above-mentioned base substrate when each above-mentioned postbump ran 
through the above-mentioned adhesives layer and joined, respectively. 
[Claim 38] The 1st insulation layer forming process which carries out 
pattern NINGU of the 1st insulating layer, and forms it on the 
above-mentioned stratum disjunctum, The 1st wiring section formation 
process which forms the 1st wiring section in the opening pattern of the 
1st insulating layer of the above by plating processing. The 2nd insulation 
layer forming process which forms the 2nd insulating layer on the 1st 
insulating layer of the above, and the 1st wiring section while carrying 
out pattern NINGU of two or more beer, The 2nd wiring section formation 
process which forms the 2nd wiring section containing the above-mentioned 
membrane formation component by which membrane formation formation is 
carried out with an external connection land and a thin film technology, 
or a thick-film technique on the insulating layer of the above 2nd is given. 
The manufacture approach of the wiring circuit apparatus according to claim 
36 characterized by forming the above-mentioned circuit block object with 
which each above-mentioned insulation layer forming process and a wiring 
section formation process consist of a multilayer layered product by being 
carried out by turns, respectively. 

[Claim 39] the above-mentioned mother substrate — a silicon substrate or 
a glass substrate — **** — the manufacture approach of the wiring circuit 
apparatus according to claim 36 characterized by things. 
[Claim 40] The manufacture approach of the wiring circuit apparatus 
according to claim 36 characterized by being the process at which the 
above-mentioned release layer formation process forms the stratum 
disjunctum which consists of a metal membrane layer on the principal plane 
of the above-mentioned mother substrate. 

[Claim 41] The manufacture approach of the wiring circuit apparatus 
according to claim 36 characterized by being the process which exfoliates 
the above-mentioned circuit block object from the stratum disjunctum which 
the above-mentioned exfoliation process becomes from the above-mentioned 
metal layer by being immersed in an acid solution or an alkali solution. 
[Claim 42] The manufacture approach of the wiring circuit apparatus 
according to claim 36 characterized by for two or more above-mentioned 
circuit block objects to continue, and to be formed on the principal plane 



to the above-mentioned mother substrate, and to give the above-mentioned 
exfoliation process, and to separate and form the above-mentioned circuit 
block object in one piece at a time after the cutting process divided on 
the above-mentioned mother substrate, respectively is given. 
[Claim 43] The manufacture approach of the wiring circuit apparatus 
according to claim 42 characterized by being controlled to give the dummy 
layer formation process which forms a dummy layer on the principal plane 
of the above-mentioned mother substrate as a last process of the 
above-mentioned release layer formation process, to stop the cutter which 
separates the above-mentioned circuit block object, respectively in the 
above-mentioned dummy layer in the above-mentioned cutting process, and 
not to reach the principal plane of the above-mentioned mother substrate. 
[Claim 44] The manufacture approach of the wiring circuit apparatus 
according to claim 36 characterized by being the process at which the 
above-mentioned wiring section formation process forms the wiring section 
with a built-in membrane formation component of at least one or more layers 
which built in the membrane formation component by which membrane formation 
formation is carried out with a thin film technology or a thick-film 
technique on the above-mentioned insulating layer. 
[Claim 45] The manufacture approach of the wiring circuit apparatus 
according to claim 36 characterized by for the formation process of the 
above-mentioned membrane formation component consisting of a process which 
carries out membrane formation formation of a resistor and the capacitor 
by the thin film technology, and a process which carries out membrane 
formation formation of the inductor with a thick-film technique, and 
constituting the above-mentioned wiring section as the RF circuit section 
by the above-mentioned membrane formation component. 
[Claim 46] The manufacture approach of the wiring circuit apparatus 
according to claim 36 characterized by using the ceramic multilayer 
substrate which uses as a base material the ingredient chosen as the 
above-mentioned base substrate from an alumina, glass ceramic aluminite 
RAIDO, or a mullite. 

[Claim 47] The manufacture approach of the wiring circuit apparatus 
according to claim 36 characterized by using the organic multilayer 
substrate which uses as a base material the ingredient chosen as the 
above-mentioned base substrate from glass epoxy, polyimide, bis-malate 
triazine resin, poly FENIRU ethylene resin, phenol resin, polyolef in resin, 
or polytetraf luoroethylene. 

[Claim 48] The manufacture approach of a wiring circuit apparatus given 
in any 1 term of claim 46 characterized by using for the above-mentioned 



base substrate the build up substrate with which the high density wiring 
layer was formed in one [ at least ] principal plane of the epoxy resin 
of photosensitive or nonphotosensitivity, polyimide, or the dielectric 
resin material layer and metal deposit of benz-cyclo-butene, or claim 47. 
[Claim 49] It comes to be formed in the shape of [ which consists of an 
insulating layer, the wiring section formed in this insulating layer by 
carrying out patterning, and many external connection lands formed in this 
wiring section / thin ] a sheet. While being formed on the stratum disjunctum 
formed in the principal plane to which flattening of the mother substrate 
was carried out The circuit block object formed by exfoliating from the 
above-mentioned mother substrate through this stratum disjunctum. The 
closure resin layer which closes the semiconductor chip mounted on the 
above-mentioned wiring section, and this semiconductor chip. It has the 
base substrate with which many connection lands were formed on the principal 
plane corresponding to each external connection land of the above-mentioned 
circuit block object. The semiconductor device characterized by connecting 
the above-mentioned circuit block object with the above-mentioned external 
connection land which faces each above-mentioned connection land, 
respectively, and being joined and mounted on the principal plane of the 
above-mentioned base substrate. 

[Claim 50] The semiconductor device according to claim 49 carry out that 
come to be formed the adhesives layer cover the above-mentioned postbump 
to the principal plane of the above-mentioned base substrate, and become 
from thermoplastics material, and run an adhesives layer and each 
above-mentioned postbump is connected with the above-mentioned connection 
land by being carried out the thermocompression bonding of the 
above-mentioned circuit block object in the condition piled up on the 
principal plane of the above-mentioned base substrate while a postbump is 
formed in each above-mentioned connection land, respectively as the 
description. 

[Claim 51] The semiconductor device according to claim 49 characterized 
by coming to form the above-mentioned external connection land in the wiring 
section of the maximum upper layer in which the above-mentioned 
semiconductor chip was mounted, or the wiring section of the lowest layer 
while the interlayer connection of the wiring section of at least one or 
more layers is carried out mutually and it is formed in a predetermined 
part. 

[Claim 52] The semiconductor device according to claim 49 characterized 
by using the ceramic multilayer substrate which uses as a base material 
the ingredient chosen as the above-mentioned base substrate from an alumina, 



glass ceramic aluminite RAIDO, or a muUite. 

[Claim 53] The semiconductor device according to claim 49 characterized 
by using the organic multilayer substrate which uses as a base material 
the ingredient chosen as the above-mentioned base substrate from glass 
epoxy, polyimide, bis-malate triazine resin, poly FENIRU ethylene resin, 
phenol resin, polyolefin resin, or polytetraf luoroethylene. 
[Claim 54] A semiconductor device given in any 1 term of claim 52 
characterized by using the build up substrate with which the high density 
wiring layer was formed in one [ at least ] principal plane for the 
above-mentioned base substrate of the epoxy resin of photosensitive or 
nonphotosensitivity, polyimide, or the dielectric resin material layer and 
metal deposit of benz-cyclo-butene, or claim 53. 

[Claim 55] The semiconductor device according to claim 49 with which the 
above-mentioned semiconductor chip and a closure resin layer have a front 
face ground, and are characterized by being thin-shape-ized. 
[Claim 56] The semiconductor device according to claim 49 characterized 
by forming in the above-mentioned wiring section an electrode pattern and 
many projection electrodes which consist of a metal membrane, and for the 
above-mentioned closure resin layer having a front face ground, and 
exposing each above-mentioned projection electrode and a semiconductor 
chip to it. 

[Claim 57] The semiconductor device according to claim 56 characterized 
by preparing the metal ball terminal in each exposed above-mentioned 
projection electrode, respectively. 

[Claim 58] The semiconductor device according to claim 49 characterized 
by having the above-mentioned circuit block object with which the closure 
resin layer which closes these was formed while surface mount die parts 
and/or a semiconductor chip are mounted in the base of the above-mentioned 
wiring section. 

[Claim 59] The semiconductor device according to claim 50 characterized 
by grinding the front face of the above-mentioned semiconductor chip and 
a closure resin layer, and being thin-shape-ized. 
[Claim 60] The release layer formation process which forms stratum 
disjunctum on the above-mentioned principal plane of the mother substrate 
which has the principal plane by which flattening was carried out, The 
circuit block object formation process which forms a thin circuit block 
object through the insulation layer forming process which forms an 
insulating layer on the above-mentioned stratum disjunctum, and the wiring 
section formation process which carries out patterning of the wiring 
section which has many external connection lands to the above-mentioned 



insulating layer, and forms it in it, The semiconductor chip mounting 
process of mounting a semiconductor chip on the wiring section of the 
above-mentioned circuit block object, The closure resin formation process 
which forms the closure resin layer which closes the above-mentioned 
semiconductor chip on the wiring section of the above-mentioned circuit 
block object, The manufacture approach of the semiconductor device 
characterized by having the exfoliation process which exfoliates the 
circuit block object which mounted the upper semiconductor chip from the 
above-mentioned mother substrate through the above-mentioned stratum 
disjunctum, and the circuit block object junction process of joining and 
mounting the above-mentioned circuit block object on the principal plane 
of a base substrate. 

[Claim 61] The postbump formation process which forms a postbump in each 
connection land of the above-mentioned wiring section, The junction process 
joined by carrying out thermocompression bonding processing in the 
condition of piling up to the above-mentioned base substrate with which 
the adhesives layer which consists of thermoplastics material was formed 
is given, and the above-mentioned external connection land is received. 
The manufacture approach of the semiconductor device according to claim 
60 characterized by making connection with the connection land formed in 
the above-mentioned base substrate when each above-mentioned postbump ran 
through the above-mentioned adhesives layer and joined, respectively. 
[Claim 62] The manufacture approach of the semiconductor device according 
to claim 60 characterized by the above-mentioned semiconductor chip 
mounting process being a process which mounts the above-mentioned 
semiconductor chip in the wiring section of the maximum upper layer of the 
above-mentioned circuit block object with which the interlayer connection 
of the wiring section of at least one or more layers is mutually carried 
out, and it comes to form it in a predetermined part. 
[Claim 63] the above-mentioned mother substrate — a silicon substrate or 
a glass substrate — **** — the manufacture approach of the semiconductor 
device according to claim 60 characterized by things. 
[Claim 64] The manufacture approach of the semiconductor device according 
to claim 60 characterized by being the process at which the above-mentioned 
release layer formation process forms the stratum disjunctum which consists 
of a metal membrane layer on the principal plane of the above-mentioned 
mother substrate. 

[Claim 65] The manufacture approach of the semiconductor device according 
to claim 60 characterized by being the process which exfoliates the 
above-mentioned circuit block object from the stratum disjunctum which the 



above-mentioned exfoliation process becomes from the above-mentioned metal 
layer by being immersed in an acid solution or an alkali solution. 
[Claim 66] The manufacture approach of the semiconductor device according 
to claim 60 characterized by for two or more above-mentioned circuit block 
objects to continue, and to be formed on the principal plane to the 
above-mentioned mother substrate, and to give the above-mentioned 
exfoliation process, and to separate and form the above-mentioned circuit 
block object in one piece at a time after the cutting process divided on 
the above-mentioned mother substrate, respectively is given. 
[Claim 67] The manufacture approach of the semiconductor device according 
to claim 66 characterized by being controlled to give the dummy layer 
formation process which forms a dummy layer on the principal plane of the 
above-mentioned mother substrate as a last process of the above-mentioned 
release layer formation process, to stop the cutter which separates the 
above-mentioned circuit block object, respectively in the above-mentioned 
dummy layer in the above-mentioned cutting process, and not to reach the 
principal plane of the above-mentioned mother substrate. 
[Claim 68] The manufacture approach of the semiconductor device according 
to claim 60 characterized by using the ceramic multilayer substrate which 
uses as a base material the ingredient chosen as the above-mentioned base 
substrate from an alumina, glass ceramic aluminite RAIDO, or a mullite. 
[Claim 69] The manufacture approach of the semiconductor device according 
to claim 60 characterized by using the organic multilayer substrate which 
uses as a base material the ingredient chosen as the above-mentioned base 
substrate from glass epoxy, polyimide, bis-malate triazine resin, poly 
FENIRU ethylene resin, phenol resin, polyolefin resin, or 
polytetrafluoroethylene. 

[Claim 70] The manufacture approach of a semiconductor device given in any 
1 term of claim 68 characterized by using for the above-mentioned base 
substrate the build up substrate with which the high density wiring layer 
was formed in one [ at least ] principal plane of the epoxy resin of 
photosensitive or nonphotosensitivity, polyimide, or the dielectric resin 
material layer and metal deposit of benz-cyclo-butene, or claim 69. 
[Claim 71] The manufacture approach of the semiconductor device according 
to claim 60 characterized by giving the polish process which grinds and 
thin-shape-izes the front face of the above-mentioned semiconductor chip 
and a closure resin layer between the above-mentioned closure resin 
formation process and the above-mentioned exfoliation process. 
[Claim 72] The manufacture approach of the semiconductor device according 
to claim 60 characterized by giving the electrode formation process which 



forms in the above-mentioned wiring section an electrode pattern and many 
projection electrodes which consist of a metal membrane, and the polish 
process at which the front face of the above-mentioned closure resin layer 
is ground, and each above-mentioned projection electrode and a 
semiconductor chip are exposed. 

[Claim 73] The manufacture approach of the semiconductor device according 
to claim 72 characterized by giving the metal ball terminal formation 
process which prepares a metal ball terminal in each exposed 
above-mentioned projection electrode, respectively. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the circuit block object 
with which thin shape-ization was attained and its manufacture approach, 
the wiring circuit apparatus with which it had this circuit block object, 
and high density thin shape-ization was attained and its manufacture 
approach, and the semiconductor device with which it had the 
above-mentioned circuit block object, and high density thin shape-ization 
was attained and its manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, in various kinds of 
electronic equipment etc., the formation of small lightweight, advanced 
features, or multi-functionalization is attained, and small 
high-density-assembly-ization is attained also about the wiring circuit 
apparatus and semiconductor device which are built in. While detailed-izing 
of the beer of a wiring circuit or constriction-ization of a wiring pitch 
is attained, as for the wiring circuit apparatus, small 
high-density-assembly-ization is attained by the miniaturization of an IC 
package, the formation of many pins, bare chip mounting of a semiconductor 
chip, and the pan by ED, such as a miniaturization of passive elements, 
such as a capacitor and a resistor, and surface-mount-izing. Manufacture 
with the conventional technique or mounting of as opposed to a substrate 
in connection with progress of a miniaturization is [ in / on the other 



hand / a passive element ] very difficult. Therefore, in the wiring circuit 
apparatus, the membrane formation component built-in wiring circuit 
apparatus which formed membranes directly and formed the passive element 
the principal plane top of the circuit board and in the layer is also 
proposed. 

[0003] It comes to carry out membrane formation formation of a resistor 
or the capacitor using the thick-film technique in which this membrane 
formation component built-in wiring circuit apparatus prints the paste of 
a metal or an insulator with screen printing etc. on a ceramic substrate. 
However, formation of the passive element by the thick-film technique has 
difficulty in pattern precision or thickness precision, and has the problem 
that sufficient dependability is not acquired by variations, such as 
repeatability. Moreover, since high temperature processing was performed 
in order to make the paste applied on the substrate sinter, the substrate 
which has thermal resistance had to be used, the ingredient was restricted 
and formation of the passive element by the thick-film technique had the 
problem of being comparatively expensive. 

[0004] On the other hand, also in the semiconductor device, the so-called 
system large-scale-integrated-circuit (LSI : large-scall integrate 
circuit) -ization which collects a predetermined function to one 
semiconductor chip is attained. Moreover, in the semiconductor device, the 
system LSI by which the function which changes with progress of a process 
technique like for example, a logic function, a memory function or an analog 
function, and a digital function was loaded together is also offered. 
Furthermore, in the semiconductor device, the demand of small and 
thin-shape-izing is also large, for example, mechanical, chemical, or 
performing polish processing and attaining thin shape-ization by the 
approach of the both, are also performed from the rear face in the state 
of the wafer in the semi-conductor. 

[0005] However, since a system LSI was structure which loads together each 
functional block through multiple processes, the number of processes 
increased and it had the problem of increase of production time, the fall 
of the yield, etc. having arisen as a result, and becoming a cost rise. 
In a semiconductor device, in order to solve the trouble of this system 
LSI, correspondence of multi-chip-module (MCM:multi- -chip- 
-module )-izing is also achieved. This MCM manufactures functional block 
of each process as a semiconductor chip according to individual, mounts 
these semiconductor chips on the same wiring substrate, and realizes the 
same function as a system LSI by the semi-conductor module. 
[0006] 



[Problem(s) to be Solved by the Invention] In the wiring circuit apparatus, 
in order to solve the trouble mentioned above, as shown in drawing 29 and 
drawing 30 , examination of the membrane formation component built-in 
wiring circuit apparatus using thin film coating technology, such as the 
photographic method and sputtering method and vacuum deposition, is 
achieved. An insulating layer 102 is formed in the principal plane of the 
core substrate 101, and, as for the wiring circuit apparatus 100 shown in 
drawing 29 , membrane formation formation of the resistor 104 is carried 
out with the circuit pattern 103 on this insulating layer 102. The resistor 
104 is formed of nickel-chromium (nickel-Cr), tantalum nitride (TaN) or 
a tantalum (Ta), etc. In addition, a temperature coefficient (TCR) is 
lOOPPM/degree C or less in small value, and tantalum nitride is suitably 
used from excelling in the stability of a life property. 
[0007] Moreover, membrane formation formation of the capacitor 106 is 
carried out between both-ends lOSof circuit pattern 103 which core 
substrate 101 with which insulating layer 102 was formed in principal plane 
like wiring circuit apparatus 100 which mentioned above wiring circuit 
apparatus 105 shown in drawing 30 was used, and was formed on insulating 
layer 102 which faces a, and 103b. While a dielectric layer 107 is formed 
by the detail on lower circuit pattern 103a, as for a capacitor 106, it 
comes to carry out laminating formation of the up circuit pattern 103b on 
this dielectric layer 107. The dielectric layer 107 is formed with tantalum 
oxide (Ta 205), silicon nitride (Si3N4) or barium titanate (BaTiO), etc. 
Tantalum oxide can carry out direct membrane formation formation on a 
substrate by the sputtering method, and by anodizing a tantalum layer and 
a tantalum nitride layer, on the front face, an oxide is grown up and it 
can form the tantalum oxide film of desired thickness. 
[0008] In the wiring circuit apparatus, the silicon substrate which has 
conductivity so that it may function, in case a passive element is formed 
in a core substrate, for example is used. For this reason, in a wiring 
circuit apparatus, when it mounts, for example in a mother substrate etc. , 
in order to connect between many lands and the lands of a mother substrate 
which were formed in the circuit pattern by the wirebonding method, a 
terminal pattern is formed in the front face of the passive element 
formative layer. Therefore, in the wiring circuit apparatus, the terminal 
pattern formation process and the wirebonding process were required. 
[0009] By the way, in a communication terminal device etc. , it has become 
indispensable for it to be able to carry by the small light weight, and 
it has the high frequency module which performs transform processing of 
the high frequency signal of an analog in the transceiver section. The high 



frequency module 110 shown in drawing 31 comes to carry out laminating 
formation of the high frequency component layer 112 which formed the 
membrane formation passive element in the layer with the thin film 
technology or the thick-film technique on the base substrate section 111. 
As for the high frequency component layer 112, the 1st wiring layer 115 
is formed through an insulating layer 114 on the circuit pattern 113 of 
the base substrate section 111. The circuit pattern 113 and the 1st wiring 
layer 115 of the base substrate section 111 are connected through the beer 

116 which formed the high frequency component layer 112 in the insulating 
layer 114. 

[0010] It comes to carry out membrane formation formation of a resistor 

117 and a capacitor 118 which were mentioned above to the 1st wiring layer 
115 at the RF component layer 112. The 2nd insulating layer 119 is formed 
on the 1st wiring layer 115 at the RF component layer 112, and it comes 
to carry out laminating formation of the 2nd wiring layer 120 on this 2nd 
insulating layer 119 through beer 116 further. The inductor 121 is formed 
in this 2nd wiring layer 120 at the RF component layer 112. In addition, 
about an inductor 121, it is formed by the thick-film formation technique 
by plating etc. from loss of gain, without generally being formed of the 
thin film coating technology by the sputtering method etc. 

[0011] By the way, in this high frequency module 110, since a highly precise 
resistor 117 and a highly precise capacitor 118 are formed of thin film 
coating technology, such as the sputtering method, on the base substrate 
section 111, the contact alignment property at the time of maintenance of 
the heat-resistant property over the rise of the skin temperature at the 
time of sputtering or the depth of focus at the time of lithography and 
masking etc. is needed for the base substrate section 111. While highly 
precise surface smoothness is needed for the base substrate section 111 
for this reason, insulation, thermal resistance, or chemical resistance 
is required. 

[0012] In the high frequency module 110, Si substrate and the glass 
substrate which have this property in the core substrate of the base 
substrate section 111 are used, and membrane formation formation of a low 
loss passive element comes to be enabled by LSI and another process by low 
cost. The high frequency module 110 was using Si substrate and a glass 
substrate, and it became able [ the area ] to reduce component size to about 
1/100 while formation of a highly precise passive element was possible as 
compared with the wet etching method which forms a circuit pattern in the 
formation approaches, such as a pattern, and printed-circuit board by 
printing used with the conventional ceramic module technique. The high 



frequency module 110 is using Si substrate and a glass substrate, and became 
possible [ also raising the operating threshold frequency band of a membrane 
formation passive element to 20GHz ]. 

[0013] However, in the high frequency module 110, since it mounted, for 
example in a mother substrate etc. , as it mentioned above, the connection 
process by formation, the wirebonding method, etc. of a land is needed for 
the high frequency component layer 112. As for the high frequency module 
110, supply wiring or control-system signal wiring of a power source or 
a gland is performed from the base substrate section 111 side to the high 
frequency component layer 112 which the circuit pattern of a high frequency 
signal system consisted of. While electromagnetic interference arises 
between the base substrate section 111 and the high frequency component 
layer 112, the problem of becoming the cost rise by forming a wiring layer 
in a multilayer is also produced [ in / for this reason / the high frequency 
transceiver module 110 ]. 

[0014] About a high frequency module, in order to solve the trouble 
resulting from the silicon substrate mentioned above or a glass substrate, 
application of the organic wiring substrate which can be multilayered is 
considered by the comparison-low price generally used to conventional 
wiring substrate equipment. With this high frequency module constituting 
the high frequency signal circuit section in a high frequency component 
layer while constituting a power source, the wiring section of a gland, 
and the wiring section of a control system in the base substrate section 
by using an organic wiring substrate, both electromagnetic separation is 
achieved, generating of electromagnetic compatibility is controlled and 
improvement in a property comes to be achieved. Since it becomes possible 
[ a high frequency module ] to form wiring of the power source and gland 
which have sufficient area for the base substrate section, high current 
supply of a regulation is performed. 

[0015] However, a high frequency module has the problem that a highly 
precise membrane formation passive element cannot be formed from fully not 
having the property of the silicon substrate which the base substrate 
mentioned above, or a glass substrate, when forming a high frequency 
component layer in the upper part by using a multilayer-interconnection 
substrate as a base substrate. Moreover, since curvature has a 
multilayer-interconnection substrate in itself, in case a high frequency 
module performs a patterning process one by one, it has the problem that 
alignment precision, such as a circuit pattern of each class, falls, and 
it is not manufactured with high precision. Furthermore, since there was 
also big irregularity with the circuit pattern formed in this while the 



front face of a multilayer-interconnection substrate is comparatively 
coarse, the high frequency module had the problem that formation of the 
highly precise membrane formation passive element of which surface 
smoothness is required was difficult. Since a high frequency module had 
the small thermal resistance of a multilayer-interconnection substrate, 
it had the problem that it was difficult to give a sputtering process. 
[0016] On the other hand, also in the semiconductor device 130 shown in 
drawing 32 , an organic substrate and a ceramic substrate are used as a 
wiring substrate 131, and pattern formation of the wiring layers 134 and 
135 is carried out to the front flesh-side principal plane through 
insulating layers 132 and 133, respectively. Although a semiconductor 
device 130 is not illustrated to wiring layers 134 and 135, while a membrane 
formation component etc. is formed if needed [ a proper circuit pattern 
or if needed / proper ], on the other hand, face down mounting of the 
semiconductor chip 136 is carried out on a principal plane. A semiconductor 
device 130 is performed through the wiring layer 134 of a front flesh side, 
and the through hole 137 which the connection between 135 formed in the 
wiring substrate 131. While covering wiring layers 134 and 135 and forming 
solder resist layers 138 and 139, the connection terminal 142 and the 
external connection electrode 143 are formed in the semiconductor device 
130 through beer 140 and 141. 

[0017] By the way, in a semiconductor device 130, since the pitch of the 
wiring pass formed in the principal plane of these wiring substrates 131 
is [ manufacture conditions to min ] about 100 urn extent, when much 
connection is made between each semiconductor chip 136, the wiring 
substrate 131 with which a big area or a big wiring layer was multilayered 
is needed. Moreover, in a semiconductor device 130, when it mounts a 
semiconductor chip 136 in the front flesh-side principal plane of the wiring 
substrate 131, connection between each semiconductor chip 136 or a circuit 
pattern is made through a through hole 137. In a semiconductor device 130, 
from processing conditions etc. , since a through hole 137 and a land become 
[ min or about 50 um(s) and the diameter of a land ] larger [ min ] than 
about 50 um(s) about the aperture, the wiring substrate 131 which has a 
big area is needed. 

[0018] From the trouble resulting from the wiring substrate 131 which 
mentioned the semiconductor device 130 above, while the wiring pass to which 
between each semiconductor chip 136 is connected becomes long, it is placed 
between wiring pass by many beer halls 140 and 141 with multilayering. For 
this reason, the semiconductor device 130 had the problem that the L-C-R 
component of wiring pass became large, and the engine performance 



deteriorated as compared with a system LSI. 

[0019] Moreover, in the semiconductor device 130, since it mounted in a 
mother substrate etc. as mentioned above, the external connection electrode 
143 for connection was formed in the rear face of the wiring substrate 131, 
and neither a semiconductor chip nor other electronic parts were able to 
be mounted to this rear face. There was [ in / for this reason / a 
semiconductor device 130 ] a problem that incorporation of the 
circumference circuit of a semiconductor chip 136 and mounting of high 
density to the wiring substrate 131 became difficult. 
[0020] On the other hand, in order to attain thin shape-ization in a 
semiconductor device 130, the method of mounting the semiconductor chip 
136 ground in the state of the wafer in the wiring substrate 131 is also 
adopted. However, the handling after grinding, since the mechanical 
strength has deteriorated was difficult for the thin-shape-ized 
semiconductor chip 136, for example, the crack arose at the time of the 
handling of conveyance to degree process etc. , and there was a problem of 
a chip occurring at the time of dicing processing for piece [ of an 
individual ]-izing. Moreover, also when the thin-shape-ized semiconductor 
chip 136 was mounted in the wiring substrate 131, it had the problem of 
being easy to generate a chip chip and a crack. 

[0021] Since it is difficult in a semiconductor device 130 to form front 
flesh-side face-to-face flow structure although improvement in the 
dependability in a wiring layer is achieved by using the silicon substrate 
and glass substrate which are excellent in surface smoothness or thermal 
resistance as mentioned above, it is difficult to mount a semiconductor 
chip in a front rear face, and to attain densif ication. Moreover, in a 
semiconductor device 130, it becomes easy to produce curvature in the wiring 
substrate 131 according to the difference in the wiring consistency in each 
wiring layer etc. Especially the semiconductor device 130 had the problem 
that poor solder arose and dependability deteriorated, when the wiring 
substrate 131 which consists of an organic substrate was used, and 
generating of the curvature of the wiring substrate 131 became still larger 
with the heat by which a load is carried out at the mounting process of 
a semiconductor chip 136, for example, having been mounted in a mother 
substrate. 

[0022] Therefore, this invention pays its attention to the silicon 
substrate and glass substrate which have the properties that surface 
smoothness is curvature well, such as being small. By passing through an 
exfoliation process, after forming a wiring layer with a built-in membrane 
formation component through an insulating layer with a thin film technology 



or a thick-film technique by making this into a mother substrate, high 
degree of accuracy, The circuit block object which is thin-shape-ized with 
high efficiency and high-reliability, and plans the miniaturization of a 
package, and a low price, and its manufacture approach, It is proposed for 
the purpose of offering the semiconductor device which equips a wiring 
circuit apparatus equipped with this circuit block object, and its 
manufacture approach list with a circuit block object, and its manufacture 
approach. 
[0023] 

[Means for Solving the Problem] While formed on the stratum disjunctum 
formed in the principal plane to which came to be formed in in the shape 
of [ which consists of an insulating layer, the wiring section by which 
patterning formation was carried out at this insulating layer, and many 
external connection lands formed in this wiring section / thin ] a sheet, 
and flattening of the mother substrate was carried out, the circuit block 
object concerning this invention which attains the purpose which mentioned 
above exfoliates from a mother substrate, and it comes to be formed it 
through this stratum disjunctum. 

[0024] According to the circuit block object concerning this invention 
constituted as mentioned above, a highly precise flat response. By the 
contact alignment property at the time of maintenance of a heat-resistant 
property or the depth of focus at the time of lithography and masking being 
manufactured on the mother substrate who is good and has insulation and 
chemical resistance Without being influenced by the curvature of a 
substrate, and surface irregularity, it has detailed wiring pass, and high 
density assembly, such as a semiconductor chip and electronic parts, is 
made possible, a highly precise membrane formation component is built in, 
or the reliable wiring section is formed [ it is highly precise and ]. 
Therefore, according to the circuit block object, a reliable wiring circuit 
apparatus is constituted by joining to a base substrate etc. 
[0025] Moreover, the manufacture approach of the circuit block object 
concerning this invention which attains the purpose mentioned above The 
release layer formation process which forms stratum disjunctum on the 
above-mentioned principal plane of the mother substrate which has the 
principal plane by which flattening was carried out. It comes to have the 
exfoliation process which exfoliates the thin circuit block object which 
consists of an insulating layer and the wiring section from a mother 
substrate through the insulation layer forming process which forms an 
insulating layer on stratum disjunctum, the wiring section formation 
process which carries out patterning formation of the wiring section which 



has many external connection lands in an insulating layer, and stratum 
disjunctum. 

[0026] According to the manufacture approach of the circuit block object 
concerning this invention which has the above process Because the contact 
alignment property at the time of maintenance of a highly precise flat 
response, a heat-resistant property, or the depth of focus at the time of 
lithography and masking manufactures a circuit block object on the mother 
substrate who is good and has insulation and chemical resistance The circuit 
block [ which is highly precise and has the reliable wiring section ] object 
which has detailed wiring pass, builds in a highly precise membrane 
formation component, or makes possible high density assembly, such as a 
semiconductor chip and electronic parts, is manufactured efficiently, 
without being influenced by the curvature of a substrate, and surface 
irregularity. 

[0027] Furthermore, the wiring circuit apparatus concerning this invention 
which attains the purpose mentioned above comes to have a circuit block 
object and the base substrate with which many connection lands were formed 
on the principal plane corresponding to each external connection land of 
a circuit block object. Through this stratum disjunctum, from a mother 
substrate, a wiring circuit apparatus exfoliates and is formed while it 
is formed on the stratum disjunctum formed in the principal plane to which 
it came to be formed in in the shape of [ which consists of an insulating 
layer, the wiring section by which patterning formation was carried out 
at this insulating layer, and many external connection lands formed in this 
wiring section / thin ] a sheet, and flattening of the mother substrate 
was carried out. A circuit block object is connected with the external 
connection land which faces each connection land, respectively, and it 
joins and comes to mount a wiring circuit apparatus on the principal plane 
of a base substrate. 

[0028] According to the wiring circuit apparatus concerning this invention 
constituted as mentioned above, maintenance of a highly precise flat 
response, a heat-resistant property, or the depth of focus at the time of 
lithography. The contact alignment property at the time of masking is good. 
It is influenced by neither the curvature of a base substrate, nor surface 
irregularity by being manufactured on the mother substrate who has 
insulation and chemical resistance, but has detailed wiring pass. It has 
the circuit block [ in which it was highly precise and the reliable wiring 
section was formed ] object which builds in a highly precise membrane 
formation component, or makes possible high density assembly, such as a 
semiconductor chip and electronic parts. Therefore, while improvement in 



a property is achieved by the wiring section and the circuit section by 
the side of a base substrate being separated electrically and 
electromagnetic, and generating of a mutual interference being controlled 
according to the wiring circuit apparatus, since it is possible to form 
wiring of a power source, a gland, etc. which have sufficient area for a 
base substrate side, high current supply of a regulation comes to be 
performed. 

[0029] The manufacture approach of the wiring circuit apparatus concerning 
this invention which attains the purpose mentioned above further again has 
the circuit block object formation process which forms a circuit block 
object through a mother substrate, and the circuit block object junction 
process of joining and mounting a circuit block object on the principal 
plane of a base substrate, and manufactures a wiring circuit apparatus. 
A circuit block object formation process forms a thin circuit block object 
through the release layer formation process which forms stratum disjunctum 
on the principal plane to which flattening of the mother substrate was 
carried out, the insulation layer forming process which form an insulating 
layer on stratum disjunctum, the wiring section formation process which 
carry out patterning formation of the wiring section which has many external 
connection lands in an insulating layer, and the exfoliation process which 
exfoliate the circuit block object which consists of an insulating layer 
and the wiring section from a mother substrate through stratum disjunctum. 
[0030] According to the manufacture approach of the wiring circuit 
apparatus concerning this invention which has the above process Maintenance 
of a highly precise flat response, a heat-resistant property, or the depth 
of focus at the time of lithography, Because it is good and manufacture 
a circuit block object on the mother substrate who has insulation and 
chemical resistance, and the contact alignment property at the time of 
masking joins this circuit block object to a base substrate and manufactures 
a wiring circuit apparatus The wiring [ which is influenced by neither the 
curvature of a base substrate nor surface irregularity, but has detailed 
wiring pass, contains a highly precise membrane formation component, or 
makes possible high density assembly, such as a semiconductor chip and 
electronic parts, ] circuit apparatus which is highly precise and has the 
reliable wiring section is manufactured efficiently. Since it is possible 
to form wiring of the power source and gland which have sufficient area 
for a base substrate side while according to the manufacture approach of 
a wiring circuit apparatus the wiring section and the circuit section by 
the side of a base substrate are separated electrically and electromagnetic, 
generating of a mutual interference is controlled and improvement in a 



property is achieved, the wiring circuit apparatus with which high current 
supply of a regulation is performed is manufactured. 
[0031] Moreover, the semiconductor device concerning this invention which 
attains the purpose mentioned above comes to have the circuit block object 
formed in the shape of [ thin ] a sheet, the closure resin layer which close 
the semiconductor chip mounted on the wiring section of this circuit block 
object, and this semiconductor chip, and the base substrate with which many 
connection lands were formed on the principal plane corresponding to each 
external connection land of a circuit block object. A circuit block object 
consists of many external connection lands formed in an insulating layer 
and this insulating layer at the wiring section by which patterning 
formation was carried out, and this wiring section. 

[0032] The contact alignment property at the time of maintenance of a highly 
precise flat response, a heat-resistant property, or the depth of focus 
at the time of lithography and masking is good, and is manufactured on the 
mother substrate who has insulation and chemical resistance, and, according 
to the semiconductor device concerning this invention constituted as 
mentioned above, a semiconductor chip is mounting-ized by high density with 
high precision by having the circuit block object which is influenced by 
neither the curvature of a base substrate, nor surface irregularity, but 
has detailed wiring pass. While according to the semiconductor device the 
wiring section which mounted the semiconductor chip, and the circuit 
section by the side of a base substrate are separated electrically and 
electromagnetic, generating of a mutual interference is controlled and 
improvement in a property is achieved, since it is possible to form wiring 
of the power source and gland which have sufficient area for a base substrate 
side, high current supply of a regulation comes to be performed. While 
according to the semiconductor device grinding a semiconductor chip and 
closure resin and attaining thin shape-ization, generating of the chip of 
a semiconductor chip, a crack, etc. also comes to be reduced. 
[0033] Furthermore, the manufacture approach of the semiconductor device 
concerning this invention which attains the purpose mentioned above The 
circuit block object formation process which forms a circuit block object 
thin in a mother substrate top. The semi-conductor mounting process of 
mounting a semiconductor chip in a circuit block object, and the closure 
resin formation process which forms the closure resin layer which closes 
a semiconductor chip on the wiring section of a circuit block object. It 
comes to have the exfoliation process which exfoliates the circuit block 
object which mounted the upper semiconductor chip from the mother substrate 
through stratum disjunctum, and the circuit block object junction process 



of joining and mounting a circuit block object on the principal plane of 
a base substrate. A circuit block object formation process consists of the 
release layer formation process which forms stratum disjunctum on the 
principal plane of the mother substrate which has the principal plane by 
which flattening was carried out, an insulation layer forming process which 
forms an insulating layer on stratum disjunctum, and a wiring section 
formation process which carries out patterning formation of the wiring 
section which has many external connection lands in an insulating layer. 
[0034] According to the manufacture approach of the semiconductor device 
concerning this invention which has the above process Maintenance of a 
highly precise flat response, a heat-resistant property, or the depth of 
focus at the time of lithography. Because it is good and manufacture a 
circuit block object on the mother substrate who has insulation and chemical 
resistance, and the contact alignment property at the time of masking joins 
this circuit block object to a base substrate and manufactures a 
semiconductor device A semiconductor device with the high dependability 
which the detailed wiring pass influenced by neither the curvature of a 
base substrate nor surface irregularity is formed, and makes possible 
highly precise high density assembly of a semiconductor chip is 
manufactured efficiently. Since it is possible to form wiring of the power 
source and gland which have sufficient area for a base substrate side while 
according to the manufacture approach of a semiconductor device the wiring 
section, and a semiconductor chip and the circuit section by the side of 
a base substrate are separated electrically and electromagnetic, 
generating of a mutual interference is controlled and improvement in a 
property is achieved, the semiconductor device with which high current 
supply of a regulation is performed is manufactured. While according to 
the manufacture approach of a semiconductor device grinding a semiconductor 
chip and closure resin and attaining thin shape-ization, generating of the 
chip of a semiconductor chip, a crack, etc. also comes to be reduced. 
[0035] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this 
invention is explained to a detail with reference to a drawing. The circuit 
block object 2 shown as a gestalt of operation is mounted in the high 
frequency module 4 with which a pocket communication terminal device etc. 
is equipped and which performs transform processing of the high frequency 
signal of an analog with a TERODAIN method or a direct conversion method 
to a supermarket in the transceiver section. As shown in process drawing 
shown in drawing 1 , after being manufactured on the mother substrate 1, 
it dissociates from the mother substrate 1 through an exfoliation process. 



and it is joined to the base substrate 3 which consists of a 
multilayer-interconnection substrate, and the circuit block object 2 
constitutes the high frequency module 4. The high frequency module 4 
constitutes wiring of an electrical power system to as opposed to the upper 
circuit block object 2 in the base substrate 3 side, wiring of a control 
system, or a grand side. 

[0036] In the production process of the high frequency module 4, the mother 
substrate 1 shown in drawing 2 is supplied to a production process. It has 
insulation, thermal resistance, or chemical resistance, and formation of 
a highly precise flat side is possible to the mother substrate 1, Si 
substrate and a glass substrate with high rigidity are used for it, and 
the circuit block object 2 is manufactured on the principal plane through 
each process which mentions a detail later. In a production process, 
maintenance of the heat-resistant property over the rise of the skin 
temperature at the time of sputtering or the depth of focus at the time 
of lithography and improvement in the contact alignment property at the 
time of masking come to be achieved by using this mother substrate 1. 
Therefore, in a production process, as compared with the conventional print 
processes, the wet etching method, etc. , it is reduced to about 1/100 in 
area, and size enables manufacture of the highly precise circuit block 
object 2 with which an operating threshold frequency band is also raised 
to 20GHz. 

[0037] As mentioned above, the base material 5 of the mother substrate 1 
consists of an Si substrate or a glass substrate, and a production process 
makes the 1st process the release layer formation process (s-1) which 
carries out membrane formation formation of the stratum disjunctum 6 on 
the principal plane of this base material 5 formed in the highly precise 
flat side, stratum disjunctum 6 consists of metal layers by which membrane 
formation formation was carried out with the proper membrane formation 
technique, such as a copper layer and an aluminum layer, and as shown in 
drawing 2 , thickness becomes about lOOOA by the spatter on the principal 
plane of a base material 5 ~ as — uniform thickness ~ with — **** ~ 
while covering the whole surface and carrying out membrane-formation 
formation, thickness comes to carry out membrane-formation formation of 
the resin layer which are 1 thru/or 2um extent, for example, the 
polyimide-resin layer, with a spin coat method on the front face of this 
metal layer Although the mother substrate 1 forms the circuit block object 
2 which consists of a layered product of two or more layers on the principal 
plane so that it may mention later, it does so the operation to which stratum 
disjunctum 6 exfoliates the circuit block object 2 in the exfoliation 



process mentioned later. 

[0038] A production process makes the 2nd process the 1st insulation layer 
forming process (s-2) which carries out membrane formation formation of 
the 1st insulating layer 7 on the stratum disjunctum 6 of the mother 
substrate 1. The 1st insulating layer 7 is formed of the insulating 
dielectric material which was excellent in low Tandelta, i. e. , a RF property, 
with the low dielectric constant, and was excellent in thermal resistance 
or chemical resistance. Polyimide, benz-cyclo-butene (BCB), poly 
norbornene (PNB) , a liquid crystal polymer (LCP) or an epoxy resin, and 
acrylic resin are used for insulating dielectric material, the 1st 
insulating layer 7 is shown in drawing 3 — as — the membrane formation 
technique in which it is proper on stratum disjunctum 6 — a predetermined 
pattern — with — **** — it is formed. When photosensitive insulating 
dielectric material is used, direct pattern formation of the 1st insulating 
layer 7 is carried out on stratum disjunctum 6 by the FOTORISO graphic method. 
When nonphotosensitivity insulating dielectric material is used, pattern 
formation of the 1st insulating layer 7 is carried out on stratum disjunctum 
6 by for example, the FOTORISO graphic method and the dry etching method. 
[0039] A production process makes the 3rd process the 1st wiring layer 
formation process (s-3) which carries out membrane formation formation of 
the 1st wiring layer 8 which consists of a metal deposit on stratum 
disjunctum 6 corresponding to opening of the 1st insulating layer 7 by which 
pattern formation was carried out as plating processing was performed and 
mentioned above to the mother substrate 1. By performing coppering 
processing by using stratum disjunctum 6 as an 
electrical-potential-difference impression electrode for example, a 
production process plates copper to the exposed part of the stratum 
disjunctum 6 corresponding to opening of the 1st insulating layer 7, and 
forms the 1st wiring layer 8 controlled to become the almost same thickness 
as the 1st insulating layer 7 as shown in drawing 4 . 
[0040] The 1st wiring layer 8 and 1st insulating layer 7 constitute the 
stripped plane at the time of exfoliating the circuit block object 2 from 
the mother substrate 1 so that an interface with stratum disjunctum 6 may 
mention later. The junction stabilized when joining the 1st wiring layer 
formation process to the base substrate 3 by forming the 1st wiring layer 
8 with the thick-film formation technique by coppering so that it may 
mention forming this stripped plane in a highly precise flat side later 
as possible is made to be performed. Moreover, as for the 1st wiring layer 
8, it is desirable to have sufficient thickness from being constituted as 
the gland in the circuit block object 2 or a power supply section, and it 



is suitably formed by the thick-film formation technique by plating. 
[0041] Although the 1st wiring layer 8 was made to carry out direct membrane 
formation formation on stratum disjunctum 6 by coppering, you may make it 
form it on the substrate layer by the golden-nickel formed, for example 
on stratum disjunctum 6. The 1st wiring layer 8 acts effectively as a 
connection terminal area this substrate layer minds the land formed in the 
base substrate 3 grade so that it might mention later, a solder bump, etc. 
[0042] While forming the metal layer of for example, golden-nickel-copper, 
performing etching processing to this metal layer and forming a circuit 
pattern by plating, a spatter, etc. , for example on stratum disjunctum 6, 
you may make it form an insulating layer about the 1st wiring layer 8 and 
1st insulating layer 7. Moreover, you may make it form about the 1st wiring 
layer 8 and 1st insulating layer 7 with the additive process which forms 
a plating resist layer, for example on stratum disjunctum 6, and forms a 
predetermined circuit pattern by plating. 

[0043] A production process makes the 4th process the 2nd insulation layer 
forming process (s-4) which continues and forms the 2nd insulating layer 
9 in the whole surface at the upper layer of the 1st insulating layer 7 
and the 1st wiring layer 8. The 2nd insulating layer 9 is formed of the 
same insulating dielectric material as the 1st insulating layer 7 mentioned 
above. In the 2nd insulation layer forming process, formation of two or 
more beer 10 which makes the predetermined part of the 1st wiring layer 
8 expose is also performed. Each beer 10 attaches in the front face of the 
2nd insulating layer 9 the mask which formed the predetermined pattern in 
the case of photosensitive insulating dielectric material, and forms it 
directly with a FOTORISO graphic method. Each beer 10 performs laser 
radiation to the 2nd insulating layer 9, and you may make it form it by 
the proper approach of forming a hole. 

[0044] a circuit pattern with a production process proper on the 2nd 
insulating layer 9 — with — **** — the 2nd wiring layer formation process 
(s-5) which forms the 2nd wiring layer 11 is made into the 5th process. 
The 2nd wiring layer 11 is formed of the thin film coating technology by 
the thick-film formation technique by the coppering mentioned above, the 
sputtering method, etc. , and as shown in drawing 5 , it comes to plan 
connection with the 1st wiring layer 8 through each beer 10. Laminating 
formation of the 2nd wiring layer 11 is carried out on each class which 
was formed on the principal plane of the mother substrate 1 with which 
surface smoothness was held and which was mentioned above. Therefore, the 
2nd wiring layer formation process forms the 2nd very highly precise wiring 
layer 11 by using an organic substrate as a base material like before as 



compared with the multilayer printed circuit board by which laminating 
formation of the multilayer wiring layer is carried out. 
[0045] A production process makes the 6th process the thin-film formation 
process (s-6) which forms the thin film of a thin film resistor 12 or thin 
film capacitor 13 grade in the 2nd wiring layer 11 as shown in drawing 6 . 
In addition, of course in a thin-film formation process, you may make it 
also form in the 2nd wiring layer 11 an inductor which is mentioned later. 
Between the resistor formation parts formed in the 2nd wiring layer 11 as 
mentioned above, a thin film resistor 12 forms resistor formation 
ingredients, such as nickel-chromium, and tantalum nitride or a tantalum, 
by thin film coating technology, such as a FOTORISO graphic method, the 
sputtering method, and vacuum deposition, and is formed. The formation 
approach of a thin film resistor 12 is formed through the process which 
forms a tantalum nitride layer by the lift-off method for example, on the 
2nd insulating layer 9 corresponding to a formation part, the process which 
carries out sputtering of the tantalum nitride after performing resist 
processing on this tantalum nitride layer, and the process which removes 
the tantalum nitride for a resist layer. 

[0046] The formation approach of the thin film capacitor 13 is formed 
through the process which coats a resist on the whole surface except a 
capacitor formation part, the anodic oxidation process to which electric 
field are applied so that tantalum nitride may serve as an anode plate in 
the electrolytic solutions, such as ammonium pentaborate, and an up 
electrode formation process on the 2nd wiring layer 11. An anodic oxidation 
process is a process which performs anodizing which impresses lOOV and the 
electric field for about 30 minutes to tantalum nitride, a tantalum nitride 
layer oxidizes and a tongue TARUOKl site layer is formed. While pattern 
NINGU of a resist is performed by photograph RISOGURAFU processing so that 
it may leave only a circuit pattern required for the 2nd wiring layer 11, 
the up electrode which masking is performed after removing a resist in a 
tongue TARUOKl site layer, for example, consists of a nickel layer and a 
copper layer by the lift-off method is formed. 

[0047] In a production process, as mentioned above, the contact alignment 
property at the time of maintenance of a highly precise flat side, a 
heat-resistant property, or the depth of focus at the time of lithography 
and masking is good, and it is using the mother substrate 1 which has 
insulation and chemical resistance, and the highly precise thin film 
resistor 12 and the thin film capacitor 13 are formed in the 2nd wiring 
layer 11, without being influenced by the heat at the time of sputtering, 
the chemical of etching, etc. 



[0048] A production process makes the 7th process the 3rd insulation layer 
forming process (s-7) which forms the 3rd insulating layer 14 which covers 
the 2nd wiring layer 11 and thin film resistor 12, and the thin film 
capacitor 13. This 3rd insulating layer 14 is also formed of the same 
insulating dielectric material as the 1st insulating layer 7 and the 2nd 
insulating layer 9 which were mentioned above. Also in the 3rd insulation 
layer forming process, formation of two or more beer 15 which makes the 
up electrode of the predetermined part of the 2nd wiring layer 11 or the 
thin film capacitor 13 expose as shown in drawing 7 is also performed. The 
mask in which the predetermined pattern was formed as well as the beer 10 
formed in the 2nd insulating layer 9 mentioned above is attached in the 
front face of the 3rd insulating layer 14, and each beer 15 is also formed 
by the FOTORISO graphic method. 

[0049] A production process makes the 8th process the 3rd wiring layer 
formation process (s-8) which forms the 3rd wiring layer 16 on the 3rd 
insulating layer 14. The 3rd wiring layer 16 is formed by the approach of 
forming a copper circuit pattern by thin film coating technology, such as 
for example, the sputtering method, and the thick-film formation technique 
by coppering etc. The formation process of the 3rd wiring layer has the 
process which performs predetermined pattern NINGU by photograph 
RISOGURAFU processing to this spatter layer, after carrying out membrane 
formation formation of the spatter layer which consists of nickel and copper 
on the 2nd insulating layer 9 by the sputtering method etc. After performing 
alternatively coppering which has the thickness of about several 
micrometers by electric-field plating to this spatter layer, the formation 
process of the 3rd wiring layer forms the 3rd wiring layer 16 by removing 
the resist for plating and etching a spatter layer extensively further, 
as shown in drawing 8 . 

[0050] An electric flow with the 2nd wiring layer 11 and the thin film 
capacitor 13 is achieved through the spatter layer by which the 3rd wiring 
layer 16 was formed in the wall of beer 15. The inductor 17 of a spiral 
mold is formed in the 3rd wiring layer 16 at the part, the inductor 17 was 
mentioned above although the series resistance value became a problem — 
as — the 3rd wiring layer 16 — a spatter layer — receiving — electrolytic 
plating — giving — predetermined thickness — with — **** — the fall 
of loss is controlled by being formed. In addition, of course, the thin 
film resistor 12 mentioned above and the thin film capacitor 13 may be formed 
also in the 3rd wiring layer 16 if needed. 

[0051] In a production process, the circuit block object 2 of a laminated 
structure is formed in the mother substrate 1 by making into the maximum 



upper layer the 3rd wiring layer 16 mentioned above. In addition, of course 
in a production process, you may make it form further multilayer insulating 
layer and wiring layer on the 3rd wiring layer 16 if needed. A production 
process makes the 9th process the circuit block object-mother substrate 
exfoliation process (s-9) of exfoliating the circuit block object 2 from 
the mother substrate 1, by immersing the layered product of the mother 
substrate 1 and the circuit block object 2 into an acid or an alkali solution. 
As mentioned above, stratum disjunctum 6 is formed of copper material, and 
by being immersed in the solution of hydrochloric acid, the circuit block 
object 2 exfoliates finely from the mother substrate 1 by making the top 
face of stratum disjunctum 6 into an interface, as shown in drawing 9 . 
The disclosure side where the circuit block object 2 consists of the 1st 
insulating layer 7 and 1st wiring layer 8 constitutes a stripped plane H. 
[0052] The circuit block object 2 exfoliates from the mother substrate 1, 
when stratum disjunctum 6 is formed of copper material, for example, it 
is immersed in a nitric-acid solution, and the front face of stratum 
disjunctum 6 dissolves slightly. In addition, since that front face is 
invaded for the stripped plane H of the 1st wiring layer 8 by the nitric-acid 
solution in this case, you may make it the circuit block object 2 form a 
protective layer beforehand between stratum disjunctum 6. 
[0053] When stratum disjunctum 6 is constituted by the Cu layer-polyimide 
layer, as for the circuit block object 2, exfoliation is performed from 
the interface of this Cu layer and a polyimide layer by being immersed in 
the solution of hydrochloric acid. Removal of the polyimide layer in which 
the circuit block object 2 remained in the 1st insulating-layer 7 and 1st 
wiring layer 8 side by giving the dry etching method for example, by the 
oxygen plasma is performed. 

[0054] According to the production process of the circuit block object 2 
which has the above process, since it has high surface smoothness and a 
mechanical strength forms the multilayer circuit block object 2 on the 
principal plane using the big mother substrate 1, the thin film passive 
element 12 and 13 grades which are formed in each class and each wiring 
layer are formed very with high precision. According to the production 
process of the circuit block object 2, the circuit pattern of 1 or less 
um is formed in each wiring layer for a width method by each processing 
of formation of a highly precise etching-resist layer, a plating resist 
layer, or an insulating layer or spreading processing of a resist, exposure 
processing, a development, etc. being enabled using the equipment used for 
the conventional semi-conductor process. 

[0055] According to the production process of the circuit block object 2, 



since there are almost no curvature, the contraction or the wave, and 
irregularity of a substrate which are produced when it forms through each 
process mentioned above, for example to tops, such as an organic substrate 
top like a printed-circuit board and a ceramic substrate, precision 
degradation of each class, a thin film passive element, or a circuit pattern 
is controlled, and it is formed with high precision. According to the 
production process of the circuit block object 2, the reduction is achieved 
also about the problem of DEGASU at the time of the vacua for [ when formation 
of each insulating layer etc. takes high temperature processing, the effect 
of heat-resistant which poses a problem with an organic substrate does not 
have, either, and ] membrane formation of a spatter layer, or the problem 
of dust. 

[0056] According to the production process of the circuit block object 2, 
when the consistency of the circuit pattern formed in each wiring layer 
differs, generating of curvature, a wave or irregularity, etc. , etc. is 
controlled by manufacture of the circuit block object 2 being performed 
on the mother substrate 1 who has a mechanical strength. Therefore, 
according to the production process of the circuit block object 2, each 
wiring layer is formed with high precision, and the reliable circuit block 
object 2 is manufactured. Since the circuit block object 2 does not almost 
have curvature, a wave, or irregularity, when it mounts in a base substrate 
etc., generating of poor soldering is controlled. 

[0057] While the circuit block object 2 with which the production process 
exfoliated from the mother substrate 1 is joined to the base substrate 3, 
manufacture of the high frequency module 4 is performed by giving the 
mounting process of components etc. so that it may mention later. In a 
production process, the organic substrate and ceramic substrate which were 
multi layered are used as a base substrate 3. As the base substrate 3 is 
shown in drawing 10 , it comes to form the multilayer wiring layers 3b and 
3c in a rear-face side capital the front-face side to core substrate 3a, 
and much beer 20 between layers comes to connect between each class or the 
vertical wiring layers 3b and 3c suitably. While circuit pattern 19a is 
formed on the front face of up wiring layer 3b at the base substrate 3, 
terminal land 19b is formed in lower wiring layer 3c. 
[0058] The ceramic multilayer substrate with which the base substrate 3 
uses an alumina, glass ceramic aluminite RAIDO, or a mullite as a base 
material is used. The organic multilayer substrate with which the base 
substrate 3 uses glass epoxy, polyimide, bis-malate triazine resin, poly 
FENIRU ethylene resin, phenol resin, polyolefin resin, or 
polytetrafluoroethylene as a base material is used. As for the base 



substrate 3, the build up substrate with which the high density wiring layer 
was formed in one [ at least ] principal plane of the epoxy resin of 
photosensitive or nonphotosensitivity, polyimide, or the dielectric resin 
material layer and metal deposit of benz-cyclo-butene is used. 
[0059] The postbump formation process (s-10) which forms two or more 
postbumps 21 suitably on circuit pattern 19a of up wiring layer 3b is given 
to the base substrate 3. A postbump formation process is a process which 
forms the postbump 21 who consists of a copper bump by electrolysis plating 
or the electroless deposition method. A postbump formation process forms 
the postbump 21 who has thickness almost equal to the thickness of 
under-filling 22 mentioned later, for example, the thickness of 20 
micrometers - 100 micrometers. In a postbump formation process, nickel-gold 
plate is performed to the postbump' s 21 front face, and you may make it 
form a gold plate layer in it, and it may be made to perform solder plating 
to a front face. 

[0060] A production process makes the 10th process the circuit block 
object-base substrate junction process (s-ll) which joins the circuit block 
object 2 on the base substrate 3 with which the postbump 21 was formed. 
In a junction process, as shown in drawing 11 , the circuit block object 
2 makes the stripped plane H which consists of the 1st insulating layer 
7 and 1st wiring layer 8 a plane of composition, and junction is performed. 
It is joined to the base substrate 3 and the circuit block object 2 
constitutes a zygote, as the land of each other by which pattern formation 
was carried out to the 1st wiring layer 8 is connected with the postbump 
21 who faces and it is shown in drawing 12 . 

[0061] In a junction process, when solder plating is performed to the 
postbump' s 21 front face or a solder bump is prepared, for example in it, 
it becomes connectable by the solder method to the land of the 1st wiring 
layer 8. In a junction process, when the gold layer is formed in the 1st 
wiring layer 8, the flow of solder becomes good by scaling being controlled, 
and good solder connection is made as compared with a copper layer. 
[0062] In a junction process, when the gold layer is formed in the postbump' s 
21 front face, and the front face of the land of the 1st wiring layer 8, 
respectively, for example, connection between these is made by the heat 
pressure-welding method and ultrasonic-jointing method for example, by 
golden-gold. The circuit block object 2 and the base substrate 3 of the 
postbump 21 and the land of the 1st wiring layer 8 being connected and joined 
by the other proper approaches are natural. 

[0063] The under-filling packer who a production process fills up with 
under-filling 22 the gap constituted by the postbump 21 who intervenes 



between the circuit block object 2 and the base substrate 3, and lays this 
underground makes (s-12) the Uth process. The under-filling material and 
the restoration approach which are generally used in the flip chip mounting 
process of a semiconductor chip are used for under-filling 22. By using 
the thing of a minor diameter particle rather than the postbump' s 21 
thickness, as shown in drawing 13 , homogeneity is filled up with 
under-filling 22 between the plane of composition H of the circuit block 
object 2, and the principal plane of the base substrate 3. a production 
process should pass the process mentioned above — like the shipfitter of 
shielding covering which covers the component-mounting process (s-13) 
which mounts high frequency IC, a chip, etc. , for example on the 3rd wiring 
layer 16 of the circuit block object 2, the modularization process (s-14) 
mounted on a mother substrate, or the circuit block object 2 although the 
high frequency module 4 is manufactured — etc. — it is given. 
[0064] In a production process, the circuit block object 2 manufactured 
with high precision through the process mentioned above is mounted on the 
base substrate 3 which consists of a multilayer substrate which consists 
of an organic substrate, a ceramic substrate, etc. , and the high frequency 
module 4 is manufactured. In a production process, it becomes possible to 
use the base substrate 3 manufactured using the manufacture process of the 
conventional multilayer substrate from the base substrate 3 not involving 
in the manufacture process of the circuit block object 2. In a production 
process, there is no limit in an ingredient etc. about the high frequency 
module 4, and it is highly precise, and advanced features are attained and 
it manufactures efficiently at a low price. 

[0065] In the gestalt of operation mentioned above, although the circuit 
block object 2 and the base substrate 3 were joined by junction with the 
land of the 1st wiring layer 8, and the postbump 21, and restoration of 
under-filling 22, there is nothing what is limited to this junction gestalt. 
As it is indicated in drawing 14 thru/or drawing 17 as the circuit block 
object 2 and the base substrate 3, while being joined in one through the 
adhesives layer 23 prepared on the principal plane of the base substrate 
3, it is joined by performing electrical installation, the adhesives layer 
23 — for example, epoxy system resin adhesives and acrylic resin adhesives 
— the resin adhesives of a heat-curing mold are used preferably. The 
adhesives layer 23 is formed of uniform thickness on the principal plane 
of the base substrate 3 with which the postbump 21 was formed as shown in 
drawing 14 . In addition, the adhesives layer 23 consists of a plate which 
has the uniform thickness of the same material as the resin adhesives 
mentioned above, for example, and you may make it form this by joining on 



the principal plane of the base substrate 3. 

[0066] In a production process, junction of the circuit block object 2 is 
performed to the base substrate 3 with which the adhesives layer 23 was 
formed as shown in drawing 15 by making into a plane of composition the 
stripped plane H which consists of the 1st insulating layer 7 and 1st wiring 
layer 8. A correspondence location is made to be carried out with the 
postbump 21 whom the land of the 1st wiring layer 8 faces using a positioning 
fixture with proper circuit block object 2 and base substrate 3 etc. 
mutually. In a production process, the thermocompression bonding process 
which pressurizes the circuit block object 2 in the state of heating to 
the base substrate 3 as the drawing 16 arrow head shows is given. As the 
circuit block object 2 is pressurized by the adhesives layer 23, and shown 
in this drawing, each postbump 21 advances into the interior. 
[0067] In a production process, if the circuit block object 2 is pressurized 
further, it will run against each land of the 1st wiring layer 8 which each 
postbump 21 runs through the adhesives layer 23, and faces, and as shown 
in drawing 17 , electrical installation of the land of the base substrate 
3 and the land of the 1st wiring layer 8 of the circuit block object 2 is 
performed through each postbump 21. In a production process, it is joined 
by the adhesives layer 23 in one, and the circuit block object 2 and the 
base substrate 3 constitute the high frequency module 24 by it. 
[0068] Therefore, in a production process, while junction to the circuit 
block object 2 and the base substrate 3 and both electrical installation 
are performed to coincidence, it is made unnecessary like under-filling 
22 and its packer. In addition, in a production process, more positive 
connection may be made to be made by giving an ultrasonic-jointing method 
among each land of the 1st wiring layer 8 and the postbumps 21 who did 
relative junction, for example. Moreover, in a production process, when 
each land of the 1st wiring layer 8 and the postbump' s 21 plane of 
composition consider as a gold layer, respectively, junction comes to be 
performed more certainly and easily. 

[0069] Although one circuit block object 2 was formed through stratum 
disjunctum 6 on the principal plane of the mother substrate 1, you may make 
it form the circuit block aggregate 30 which forms successively many circuit 
block object 30a thru/or 30n to one, and becomes as shown in drawing 18 
and drawing 19 on the mother substrate 1 in the gestalt of operation 
mentioned above. Although the circuit block aggregate 30 omits detailed 
explanation, each circuit block object 30 is mutually connected through 
the successive formation section, and it is collectively formed on the 
principal plane of the mother substrate 1 of the same process as the 



production process of one circuit block object 2 mentioned above. 
[0070] The circuit block aggregate 30 is set on the base of the dicing 
equipment which is not illustrated, and as shown in drawing 18 , it is cut 
into the circuit block objects 30a-30n per piece by Cutters 31a and 31b. 
this cutting process is performed like the production process of the 
conventional semiconductor chip — having — each circuit block object 
30from circuit block aggregate 30 a — or 30n is cut with high precision. 
Each circuit block object 30a thru/or 30n are held at the condition that 
laminating formation was carried out in addition on the mother substrate 
1, although mutually carved according to this cutting process. 
[0071] In a production process, by giving the exfoliation process mentioned 
above to the mother substrate 1 in which the circuit block aggregate 30 
was formed, as shown in drawing 19 , each circuit block object 30a thru/or 
30n per every piece exfoliate independently through the stratum disjunctum 
6 of the mother substrate 1. In a production process, each circuit block 
object 30a thru/or 30n are supplied to a junction process with the base 
substrate 3, respectively. 

[0072] By the way, in a production process, the cutting impress 32 by the 
cutter 31 occurs by giving a cutting process to the circuit block aggregate 
30 in the principal plane of the base material 5 which constitutes the mother 
substrate 1 as shown in drawing 19 . Therefore, in a production process, 
since surface smoothness is spoiled by this cutting impress 32, it becomes 
impossible to carry out the reuse of the mother substrate 1, in order to 
manufacture the following circuit block aggregate 30. After discarding the 
mother substrate 1 or carrying out regrinding processing of the principal 
plane, re-membrane formation processing of stratum disjunctum 6 is 
performed [ in / for this reason / a production process ]. 
[0073] For this reason, in a production process, the mother substrate 1 
which formed the dummy layer 35 between a base material 5 and stratum 
disjunctum 6 as shown in drawing 20 is also used, the proper synthetic-resin 
material in which the dummy layer 35 has mechanical rigidity — surface 
smoothness highly precise on the principal plane of a base material 5 — 
with — **** — it is formed, the thickness to which, as for the dummy layer 
35, the point of a cutter 31 does not reach a base material 5 on the occasion 
of cutting of the circuit block aggregate 30 — with — **** — it comes 
to be formed 

[0074] Therefore, in a production process, as actuation of a cutter 31 is 
controlled in dicing equipment and it is shown in drawing 20 (a), a point 
is stopped inside the dummy layer 35 and cutting of the circuit block 
aggregate 30 is made to be performed. In a production process, each circuit 



block object 30a which was able to be carved thru/or 30n exfoliate one piece 
at a time independently through the stratum disjunctum 6 of the mother 
substrate 1 by giving an exfoliation process, as shown in this drawing (b), 
respectively. In a production process, as shown in this drawing (c), even 
if the cutting impress 36 according [ the mother substrate 1 ] to a cutter 
31 has arisen to the dummy layer 35, there is no damage on a base material 
5. In a production process, the dummy layer 35 and stratum disjunctum 6 
which were damaged from the base material 5 as shown in this drawing (d) 
are removed. 

[0075] In a production process, the base materials 5 of the mother substrate 
1 are collected, on the principal plane, again, membranes are re-formed 
and the dummy layer 35 and stratum disjunctum 6 are reused by the manufacture 
process of the following circuit block aggregate 30. The mother substrate 
1 is forming the dummy layer 35 by resin material, and can be easily removed 
from a base material 5. In a production process, from it being possible 
to form the dummy layer 35 and stratum disjunctum 6 easily, and to form 
the mother substrate 1 on a base material 5, the comparatively expensive 
base material 5 is reused and reduction of a manufacturing cost and 
production time comes to be achieved. 

[0076] The high frequency module 40 shown in drawing 21 makes the 1st layer 
the base substrate section 41 which consists of a 
multilayer-interconnection substrate, the high frequency component layer 
42 which consists of the 1st wiring layer 43, and the 2nd wiring layer 44 
and the 3rd wiring layer 45 is joined, and it comes to mount high frequency 
IC 46 and a chip 47 on the front face of the 3rd wiring layer 45 further. 
The high frequency module 40 consists of an insulating layer and a wiring 
layer like the circuit block object 2 which each wiring layer 43 thru/or 
45 mentioned above. As for the high frequency module 40, two or more passive 
elements are built in the 2nd wiring layer 44 and the 3rd wiring layer 45. 
The high frequency module 40 comes to mount a chip 47 directly on the 3rd 
wiring layer 45 while carrying out flip chip mounting of the high frequency 
IC 46 for example, using solder bump 48 grade. 

[0077] In the high frequency module 40 constituted as mentioned above, while 
the base substrate section 41 is constituted considering an organic wiring 
substrate as a base material, a power source, the wiring section of a gland, 
and the wiring section of a control system are constituted by this base 
substrate section 41, and a power source or a signal is supplied to the 
high frequency component layer 42. In the high frequency module 40, the 
high frequency signal circuit section is constituted in the high frequency 
component layer 42, and the high frequency signal of an analog is processed. 



In the high frequency module 40, by separating the base substrate section 
41 and the high frequency component layer 42 electromagnetic, generating 
of electromagnetic compatibility is controlled and improvement in a 
property comes to be achieved. Since the high frequency module 40 becomes 
possible [ forming wiring of the power source and gland which have 
sufficient area for the base substrate section 41 ], it performs high 
current supply of a regulation to the high frequency component layer 42. 
[0078] As shown in drawing 22 , the circuit block object 2 manufactured 
through the process mentioned above is directly mounted on a substrate 51 
as a chip equivalent to high frequency IC 46 and a chip, and constitutes 
the wiring circuit apparatus 50. The circuit block object 2 is mounted 
through solder bump 48 grade to the formed circuit pattern 52 with the wiring 
circuit apparatus 50 proper on the principal plane of a substrate 51. The 
wiring circuit apparatus 50 is mounting the highly precise circuit block 
object 2 as 1 chip, and is formed with high precision and at a low price. 
The wiring circuit apparatus 50 can form the highly precise circuit block 
object 2 in the location of a request of a substrate 51, and small 
lightweight-ization is attained. 

[0079] In the gestalt of operation mentioned above, although the circuit 
block object 2 which consists of a layered product on the mother substrate 
1 was manufactured, this circuit block object 2 is mounted in the base 
substrate 3 after exfoliating from the mother substrate 1 through stratum 
disjunctum 6, and the high frequency module 40 was manufactured, there is 
no this invention what is limited to this example of application. This 
invention is applied also to the semi-conductor module 60 which carries 
out face down mounting of two or more semiconductor chips 62 on the front 
face of the circuit block object 61 of 4 lamination, and becomes as shown 
in drawing 23 . In addition, since [ the circuit block object 61 ] it is 
equivalent to the circuit block object 2 which mentioned the fundamental 
configuration and the manufacture process above, it omits those detailed 
explanation. 

[0080] It comes to form the closure resin layer 63 in which the 
semi-conductor module 60 closes this semiconductor chip 62 while a 
semiconductor chip 62 is mounted on the front face of the circuit block 
object 61. The semi-conductor module 60 comes to mount a semiconductor chip 
62 in high density on the highly precise circuit block object 61 with which 
** pitch-ization was attained. Thin shape-ization is attained by performing 
polish processing to which, as for the semi-conductor module 60, a 
semiconductor chip 62 and the closure resin layer 63 grind the front face. 
1st wiring layer 61a of the circuit block object 61 exposed when the 



semi-conductor module 60 exfoliated from the mother substrate 1 through 
the exfoliation process mentioned above constitutes an external electrode. 
[0081] Although the semi-conductor module 60 omits a detail while the 
interlayer connection of the wiring layer of each class of the circuit block 
object 61 is mutually carried out through the beer 10 suitably formed 
between layers, corresponding to each mounting field of a semiconductor 
chip 62, many electrode pad 62b is formed in the wiring layer of the maximum 
upper layer, respectively. Each electrode pad 62b is formed corresponding 
to many bonding pads formed in the component side of a semiconductor chip 
62, respectively. Each electrode pad 62b is formed in a semiconductor chip 

62 with high precision by manufacturing the circuit block object 61 through 
the process mentioned above corresponding to many bonding pads formed in 
a ** pitch. 

[0082] An exfoliation process is given and the production process of the 
semi-conductor module 60 manufactures the semi-conductor module 60, after 
manufacturing the circuit block object 61 on the mother substrate 1 through 
the process mentioned above and a semiconductor chip mounting process, and 
a closure resin layer formation process and a polish process are given as 
a process. A semiconductor chip mounting process is a process which attaches 
a solder bump, respectively and mounts a semiconductor chip 62 by the 
flip-chip-bonding method on each pad electrode 61b of the circuit block 
object 61. a semiconductor chip mounting process — for example, TAB (tape 
automated bonding) — it may be made to mount a semiconductor chip 62 on 
the circuit block object 61 by the face down mounting methods of other common 
knowledge, such as law and the beam-lead-bonding method. 
[0083] In the production process of the semi-conductor module 60, as 
mentioned above, while the highly precise circuit block object 61 is 
manufactured on the mother substrate 1 who has high surface smoothness, 
a semiconductor chip 62 is mounted at the last process of the condition 
which held this circuit block object 61 to the mother substrate 1, i.e., 
an exfoliation process. A semiconductor chip mounting process mounts a 
semiconductor chip 62 with high precision to the circuit block object 61 
without curvature, a wave, or irregularity. 

[0084] A closure resin formation process is in the condition holding the 
circuit block object 61 which mounted the semiconductor chip 62 on the 
mother substrate 1, and is a process which forms the closure resin layer 

63 in the front face of this circuit block object 61. In a closure resin 
formation process, as closure resin material, while epoxy system resin etc. 
is used, the closure resin layer 63 which closes a semiconductor chip 62 
by the transfer mold method, print processes, etc. is formed. The closure 



resin layer 63 protects mechanically and electrically a semiconductor chip 
62 and the connection polar zone. 

[0085] A polish process is in the condition which held the circuit block 
object 61 to the mother substrate 1 succeedingly, for example, is a process 
which grinds the front face of the closure resin layer 63 by the approach 
which used together the chemical polish approach or the mechanical polish 
approach by the mechanical polish approach and the wet etching method using 
a grinder, and the chemical polish approach. In a polish process, the front 
face of a semiconductor chip 62 is also ground collectively not only in 
the closure resin layer 63 but in the maximum range which does not have 
trouble in a function. In a polish process, it is possible to control 
generating of the damages on an edge chip etc. to a semiconductor chip 62, 
and to grind a peak from the closure of the semiconductor chip 62 being 
carried out by the closure resin layer 63, and being mechanically held in 
the periphery, by it, also when mechanical polish is given, for example. 
[0086] In the production process of the semi-conductor module 60, 
manufacture of the semi-conductor module 60 with which thin shape-ization 
of the structure to which thickness mounted the semiconductor chip 62 of 
100 or less ums on the circuit block object 61 formed in the thin shape 
was attained is enabled, without using the thin semiconductor chip with 
which polish processing etc. was performed in the state of the wafer. In 
the production process of the semi-conductor module 60, since a thin 
semiconductor chip is not used, while inconvenient generating, such as a 
crack and a chip, comes to be controlled by the semiconductor chip 62 at 
the time of the handling of conveyance into a process etc., handling also 
becomes simple, and the semi-conductor module 60 with which improvement 
in dependability was achieved is manufactured efficiently. 
[0087] In addition, about a polish process, as a back process of an 
exfoliation process, after exfoliating from the mother substrate 1, it may 
be made to perform the circuit block object 61, but while it is more more 
efficient to grind where mechanical rigidity is held considering the mother 
substrate 1 as the base, it is reliable. 

[0088] The semi-conductor module 60 manufactured through the above process 
constitutes a semiconductor device by giving the mounting process joined 
for example, on the mother substrate (base substrate) 65 shown with the 
chain line in drawing 23 . A mounting process is performed by being combined 
with the connection pad with which external electrode 61a formed in the 
circuit block object 61 was formed on the principal plane of the base 
substrate 65 respectively electrically and mechanically. A mounting 
process is specifically performed by the face downing method like mounting 



of a semiconductor chip 62 to the circuit block object 61. 
[0089] A semiconductor device is mounting the semiconductor chip 62 which 
constitutes functional block different, respectively on the circuit block 
object 61, and constitutes an MCM semiconductor device. A semiconductor 
device is that the circuit pattern of high density is constituted while 
mounting a semiconductor chip 62 in high density on the circuit block object 
61, and it constitutes the MCM semiconductor device of a high property which 
reduced L-C-R components, such as a circuit pattern, with small and a thin 
shape. 

[0090] In the semi-conductor module 60, it is the structure where other 
surface mount die parts etc. are not mounted on the circuit block object 
61, by mounting a semiconductor chip 62 in the wiring layer of the maximum 
upper layer. The semi-conductor module 65 shown in drawing 24 has the 
description in the configuration equipped with the circuit block object 

66 with which two or more external connection terminals 67 were formed also 
in component-side 66a of a semiconductor chip 62. It comes to form each 
external connection terminal 67 as a projection electrode set to 
component-side 66a of the circuit block object 66 from a metal through the 
process which mentions a detail later. It comes to expose each external 
connection terminal 67 from the closure resin layer 63 by which each front 
face was ground as shown in this drawing. 

[0091] Through each process which showed the semi-conductor module 65 to 
drawing 25 , on the mother substrate 1, where the circuit block object 66 
is held, the external connection terminal 67 is formed. The production 
process of the semi-conductor module 65 is performed at the last process 
of the semiconductor chip mounting process which the external connection 
terminal formation process which forms the external connection terminal 

67 shown in this drawing (a) showed in this drawing (b). In the production 
process of the semi-conductor module 65 The closure resin layer formation 
process which forms the closure resin layer 63 shown in this drawing (c) 
like the production process of the semi-conductor module 60 following on 
an external connection terminal formation process, The polish process which 
grinds the closure resin layer 6 grade shown in this drawing (d), and the 
exfoliation process which exfoliates the circuit block object 66 shown in 
this drawing (e) from the mother substrate 1 are given, and the 
semi-conductor module 65 is manufactured. 

[0092] Electrode formation pad 68b which forms the external connection 
terminal 67 with electrode pad 68a which mounts a semiconductor chip 62 
in the maximum upper wiring layer 68 which constitutes semiconductor chip 
component-side 66a is formed in the circuit block object 66. The circuit 



block object 66 constitutes a component side [ as opposed to a stripped 
plane and a base substrate in 1st layer wiring layer 66b by the side of 
the mother substrate 1 ]. 

[0093] An external connection terminal formation process is a process which 
forms the external connection terminal 67 by forming metal heights with 
plating on electrode formation pad 68b of the maximum upper wiring layer 
68, or joining a solder ball etc. Plating consists of the process which 
applies a plating resist by the proper approach on the maximum upper wiring 
layer 68 of the circuit block object 66, a process which removes a plating 
resist corresponding to electrode formation pad 68b which forms the 
external connection terminal 67, and a process which forms the metal heights 
which have predetermined thickness by performing electrolytic copper 
plating to electrode formation pad 68b. A solder ball is formed on electrode 
formation pad 68b by supplying the mother substrate 1 in which the circuit 
block object 66 was formed to a reflow tub. 

[0094] It is formed in the circuit block object 66 formed with high precision 
through the process mentioned above, and the external connection terminal 
67 is highly precise, and it is miniaturized and it can be constituted [ ** 
pitch-ization and ]. The external connection terminal 67 is formed a little 
more greatly than the thickness of the semiconductor chip 62 with which 
polish processing is performed while the height (thickness) is mounted in 
the circuit block object 66 at a back process, in addition, thickness in 
order that the external connection terminal 67 may attain thin 
shape-ization of the semi-conductor module 65, when grinding the front face 
of a semiconductor chip 62, in case a semiconductor chip 62 is ground by 
max at least — mist and big height — with — **** — it is formed. 
[0095] A semiconductor chip mounting process mounts a semiconductor chip 
62 on electrode pad 68a of the circuit block object 66 by the same approach 
as the process mentioned above. A closure resin layer formation process 
forms the closure resin layer 63 on the front face of the circuit block 
object 66 with which the external connection terminal 67 was formed while 
a semiconductor chip 62 is mounted. A polish process grinds the closure 
resin layer 63, and exposes the external connection terminal 67. At a polish 
process, the thin semi-conductor module 65 is formed by grinding the front 
face of a semiconductor chip 62, as mentioned above. In a polish process, 
the external connection terminal 67 is small, and since it grinds in the 
condition of having closed the periphery of these external connection 
terminal 67, and having held mechanically by the closure resin layer 63 
when many is formed, generating of deformation, damage or the exfoliation 
from electrode formation pad 68b, etc. , etc. is controlled. 



[0096] The semi-conductor module 65 exfoliates from the mother substrate 
1 through the exfoliation process mentioned above. The stripped plane from 
the mother substrate 1 constitutes plane-of-composition 66b with the base 
substrate 64, as for the semi-conductor module 65, makes the wiring layer 
of the 1st layer a connection terminal area, and a solder ball etc. is 
prepared. Many external connection terminals 67 are formed also in the front 
face which mounted the semiconductor chip 62 in the semi-conductor module 
65. It is supposed through the external connection terminal 67 that it is 
possible to mount proper surface mount mold electronic parts, other proper 
semiconductor packages, etc. also in the component-side side of a 
semiconductor chip 62, and densif ication comes to be attained by the 
semi-conductor module 65. 

[0097] Although plane-of-composition 66b of the circuit block object 66 
is joined on the base substrate 64 and the semiconductor device was 
constituted as mentioned above, you may make it constitute the 
semi-conductor module 70 which mounted the surface mount die parts 69 as 
shown, for example in drawing 26 in the semi-conductor module 65. As surface 
mount die parts 69, a passive component or semiconductor packages, such 
as a chip resistor object and a chip capacitor, etc. are used, for example, 
and it is mounted by the solder reflow method etc. It is constituted as 
the land which replaces the semi-conductor module 70 with a connection 
terminal area [ as opposed to / in this case / a base substrate in the wiring 
layer 71 of the 1st layer of the circuit block object 66 ], and mounts the 
surface mount die parts 69, or a connection circuit pattern. The highly 
precise land and connection circuit pattern which were formed into the ** 
pitch by the wiring layer 71 of the 1st layer are formed by forming the 
precise circuit block object 66 through the process which mentioned the 
semi-conductor module 70 above. 

[0098] Therefore, various kinds of surface mount die parts 69 are mounted 
in the semi-conductor module 70 with high density and with high precision 
on the wiring layer 71 of the 1st layer. Moreover, the semi-conductor module 
70 becomes possible [ constituting the circumference circuit of each 
semiconductor chip 62 in the same package ] by mounting various kinds of 
surface mount die parts 69 mentioned above. The semi-conductor module 70 
becomes possible [ reducing a connection ] while shortening the wiring 
section by this, the L-C-R component in a circuit is reduced, and advanced 
features and high performance-ization come to be attained. 
[0099] In the semi-conductor module 65 mentioned above, the semi-conductor 
module 73 shown in drawing 27 may be constituted by mounting the 2nd 
semiconductor chip 72, for example on plane-of-composition 66b of the 



circuit block object 66. It is constituted as the connection land 74 and 
connection circuit pattern with which the semi-conductor module 73 is 
replaced with the connection terminal area to the base substrate with which 
the wiring layer 71 of the 1st layer of the circuit block object 66 mounts 
a semiconductor chip 72, and mounts the surface mount die parts 69 in this 
case. The semi-conductor module 73 constitutes the multilayer 
semiconductor device which mounted the semiconductor chip 62 of the 1st 
group, and the semiconductor chip 72 of the 2nd group in the front rear 
face of the circuit block object 66 in three dimension, respectively. 
[0100] By using as a base material the semi-conductor module 65 which 
exfoliated from the mother substrate 1, as mentioned above, a semiconductor 
chip mounting process, a closure resin formation process, and a polish 
process are given, and the semi-conductor module 73 is manufactured, after 
turning up the wiring layer 71 of the 1st layer which is a stripped plane 
and being laid on a flat substrate. A semiconductor chip mounting process 
is a process which mounts a semiconductor chip 72 on the wiring layer 71 
of the 1st layer of the circuit block object 66. As shown in the 
semi-conductor module 65 at drawing 28 (a), a semiconductor chip 72 is 
mounted on the land 74 formed in the wiring layer 71 of the 1st layer of 
the circuit block object 66. 

[0101] A closure resin formation process is also a process which forms the 
closure resin layer 75 which closes the semiconductor chip 72 mounted as 
shown in drawing 28 (b). In order to thin-shape-ize the whole, a polish 
process is a process which grinds the front face of the formed closure resin 
layer 75, and also grinds the front face of a semiconductor chip 72 to 
coincidence. From the closure of the semiconductor chip 72 being carried 
out by the closure resin layer 75, and being mechanically held in the 
periphery, by it, generating of the damages on an edge chip etc. is 
controlled to a semiconductor chip 72, and a polish process can grind a 
peak, also when mechanical polish is given, for example. 
[0102] The external connection terminal 67 mentioned above to the side which 
mounted the semiconductor chip 62 of the 1st group is formed, and the 
semi-conductor module 73 manufactured through the above process 
constitutes the multilayer semiconductor device mounted in the base 
substrate etc. through these external connection terminal 67. You may make 
it the semi-conductor module 73 form the external connection terminal 67 
in the side which carried'the semiconductor chip 72 of the 2nd group through 
the process mentioned above. The semi-conductor module 73 becomes possible 
[ mounting in a base substrate by making this field into a plane of 
composition ] by adopting this configuration. 



[0103] 

[Effect of the Invention] Maintenance [ according to / as explained to the 
detail above / this invention ] of the heat-resistant property over the 
rise of the skin temperature at the time of a highly precise flat side and 
thin film formation, or the depth of focus at the time of lithography, By 
manufacturing a circuit block object using the mother substrate which is 
good and has insulation and chemical resistance, the contact alignment 
property at the time of masking Without being influenced by the curvature 
of a substrate, and surface irregularity, it has the detailed wiring section, 
and it is highly precise and manufacture of a reliable circuit block object 
is performed efficiently. According to this invention, the thin circuit 
block object which contains a highly precise membrane formation component 
in the interior of a circuit block object, or makes possible high density 
assembly, such as a semiconductor chip and electronic parts, is 
manufactured. 

[0104] According to this invention, the thin-shape-ized highly precise 
wiring circuit apparatus with which a circuit block object receives supply 
of a power source or a signal from a base substrate side is efficiently 
manufactured by joining the circuit block object which exfoliated from the 
mother substrate on a base substrate. A wiring circuit apparatus is that 
direct mounting to a base substrate etc. is also performed simply, a circuit 
block object and a base substrate side are separated electromagnetic, and 
generating of interference is controlled, and since it is possible to form 
wiring of the power source and gland which have sufficient area for a base 
substrate side while improvement in a property is achieved, the wiring 
circuit apparatus with which high current supply of a regulation is 
performed is obtained. 

[0105] According to this invention, by mounting many semiconductor chips 
according to a simple process to the circuit block object which has the 
highly precise and detailed wiring section, it is highly precise and the 
small semiconductor device with which multi-functionalization was attained 
is manufactured efficiently. According to this invention, since it is 
possible to mount a semiconductor chip in the circuit block object 
thin-shape-ized by giving surface polish, without producing a chip, 
breakage, etc. , high-density-assembly-ization is attained while the whole 
thin shape-ization is attained. By according to this invention, the circuit 
block object which mounted the semiconductor chip, and a base substrate 
side being separated electromagnetic, and generating of interference being 
controlled, since it is possible to form wiring of the power source and 
gland which have sufficient area for a base substrate side while improvement 



in a property is achieved, the semiconductor device with which high current 
supply of a regulation is performed is obtained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the production process Fig. of the high frequency module 
concerning this invention. 

[Drawing 2] It is drawing of longitudinal section of the mother substrate 
used for the production process of this high frequency module. 
[Drawing 3] It is drawing of longitudinal section of a mother substrate 
in which the 1st insulating layer was formed. 

[Drawing 4] It is drawing of longitudinal section of a mother substrate 
in which the 1st wiring layer was formed. 

[Drawing 5] It is drawing of longitudinal section of a mother substrate 
in which the 2nd insulating layer and 2nd wiring layer were formed. 
[Drawing 6] It is drawing of longitudinal section of the mother substrate 
with which the thin film resistor and the thin film capacitor were formed 
in the 2nd wiring layer. 

[Drawing 7] It is drawing of longitudinal section of a mother substrate 
in which the 3rd insulating layer was formed. 

[Drawing 8] It is drawing of longitudinal section of a mother substrate 
in which the 3rd wiring layer was formed. 

[Drawing 9] It is the explanatory view of the exfoliation process of the 
circuit block object manufactured on the mother substrate. 
[Drawing 10] It is drawing of longitudinal section of a base substrate. 
[Drawing 11] It is the junction process explanatory view of a base substrate 
and a circuit block object. 

[Drawing 12] It is drawing of longitudinal section in the condition of 
having joined the base substrate and the circuit block object. 
[Drawing 13] It is drawing of longitudinal section of a high frequency 
module. 

[Drawing 14] It is drawing of longitudinal section of a base substrate in 
which the adhesives layer was prepared. 



[Drawins 15] It is the junction process explanatory view of this base 
substrate and a circuit block object. 

[Drawing 16] It is the thermocompression bonding junction process 
explanatory view of this base substrate and a circuit block object. 
[Drawing 17] It is drawing of longitudinal section of a high frequency 
module. 

[Drawing 18] It is the cutting process explanatory view of a circuit block 
aggregate. 

[Drawing 19] It is the exfoliation process explanatory view of a circuit 
block object. 

[Drawing 20] It is the production process explanatory view of the circuit 
block object using the mother substrate which prepared the dummy layer, 
and, as for this drawing (a), an exfoliation process explanatory view and 
this drawing (c) of a cutting process explanatory view and this drawing 
(b) are drawing of longitudinal section of the mother substrate after a 
cutting process, and drawing of longitudinal section of the mother 
substrate from which this drawing (d) removed the resin layer. 
[Drawing 21] It is drawing of longitudinal section of other high frequency 
modules. 

[Drawing 22] It is drawing of longitudinal section of other high frequency 
modules. 

[Drawing 23] It is drawing of longitudinal section of the semi-conductor 
module concerning this invention. 

[Drawing 24] It is drawing of longitudinal section of the semi-conductor 
module with which the external connection terminal was formed in the 
semiconductor chip component side. 

[Drawing 25] It is the explanatory view of the production process of this 
semi-conductor module. 

[Drawing 26] It is drawing of longitudinal section of the semi-conductor 
module which carried surface mount die parts in the semiconductor chip 
component side. 

[Drawing 27] It is drawing of longitudinal section of the semi-conductor 
module which mounted the semiconductor chip in both sides. 
[Drawing 28] It is the explanatory view of the production process of this 
semi-conductor module. 

[Drawing 29] It is drawing of longitudinal section of the wiring substrate 
in which the thin film resistor was formed. 

[Drawing 30] It is drawing of longitudinal section of the wiring substrate 
in which the thin film capacitor was formed. 

[Drawing 31] It is drawing of longitudinal section of the conventional high 



frequency module. 

[Drawing 32] It is drawing of longitudinal section of the conventional 
semiconductor device. 
[Description of Notations] 

1 Mother Substrate, 2 Circuit Block Object, 3 Base Substrate, 4 High 
Frequency Module, 5 A base material, 6 Stratum disjunctum, 7 The 1st 
insulating layer, 8 The 1st wiring layer, 9 The 2nd insulating layer, 10 
Beer, 11 The 2nd wiring layer, 12 Thin film resistor, 13 A thin film 
capacitor, 14 The 3rd insulating layer, 15 Beer, 16 The 3rd wiring layer, 
17 An inductor, 19 A wiring layer, 20 Beer, 21 Postbump, 22 Under-filling, 
23 An adhesives layer, 30 Circuit block aggregate, 31 A cutter, 32 A cutting 
impress, 35 dummy layers, 36 Cutting impress, 40 A high frequency module, 
41 The base substrate section, 42 high-frequency component layer, 43 
insulating layers, 44 The 1st element formative layer, 45 The 2nd element 
formative layer, 46 RF IC 47 A chip, 48 Solder Bengbu, 50 High frequency 
module, 51 The base substrate section, 52 A wiring layer, 60 Semi-conductor 
module, 61 circuit block object, 62 A semiconductor chip, 63 Closure resin 
layer, 64 A base substrate, 65 A semi-conductor module, 66 A circuit block 
object, 67 An external connection terminal, 69 surface-mount die parts, 
70 A semi-conductor module, 72 A semiconductor chip, 73 A semi-conductor 
module, 75 Closure resin layer 
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±HBtiVl/ F7 <y y-^-XSMJA^ P,«Milci/HifS^£D« 

[ii«iM 3 3 ] ±fB@{E§7'n -y '7>^t\ xmm%m 

t . iiBiK«i!ci/^til¥HilBaEtc J; ^ ^WWft'^jSm^^ 
i: t f § ttstta 2 6 tcIB«OiBfeSESSSH= 

3 4 ] mmm.'ftK %mm-i\z ^ tjs 

rmifM^tirc'^y'^^ ^ ht^^fs-^^mm^xh 
^ s mmmu -y 'p'^if'-mmMmu -y ^j^^^j^g 

■r§ il §tt«iH2 6 tCBBtgfDMBfeSEIigS 

Bo 

M3I3 5] ±fB0SS7"n-y^'l*(DiSISgP±tc, g 
ffiftSSgPn°plScVHig^>y yg|3p°p*^-itgftS$nTV^§ ii 

h-^m^h^^mimz ^\z%mnmm^'m.o 

tB±s±tc srai/i^ffMt 5 iijaHffMie t . ±ibsij 

itc. ^m.m'Am^m.^yy'^^Mtmmwt''^^- 
-yf LxifMt ^ EmmMxm t . ±mmmmrr 
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TMte^b? n/cmi-e^EE«saat § c i: tc j; ^ ts 

±IB^^a3it-^7y KtcWLT. ±tB^4^X ^/ry7'A^± 

iB}g«^ijji^?;§t*fe^tT^n€na^-r § u t ct ± 

§ c tmrnttm^Mm 3 6 tcIBKOEI^lHlSSSHO 
[11*113 8] ±fBftiJlli»±(C^ 1 cOieSl*/^^- 

±iB^ 1 (Dmmm(oma^^^~yic^y:!^mimc^-^z 
m 1 (7)i2mp%m-r§m 1 (DummMx^t. 
±Bm 1 oife-^iiii:^ 1 <Dmm±K. mm\^7^f^ 

±B^mmnBi^xmtMm^Bi^xmtf)\ ^n^n 
wc^ioti^cticji:^ rmmmm-^ ?. ^ § ±f be 

lBIScDBBIS0E§SBoSig7D?S. 

3 9 ] ±$mmmc. iy U :3 >afilScVHi;9~ 
7 S C t ^iff^ii! f § i**!! 3 6 tclBicOBH 

[ii*iM4o] ±Mm%m^if&xm\ ±h3«»«(d 

[W*ri4 1] ±IBfiMlSA^. K?§?Sg!ci/Hi;7;l/A 

mti-^!b±Mm^-7u 7 ^it^mmt^xmz'^^ c 

mo 

$tl/cfgtc. ±IBSi||Ji(tX6!*^5S^nT±HHrH]S§7"n7 
W*I13 6tc!B«<D@afeS0gSgHcDSJfi7?ao 



±HBt;]»TXS{cfcV^T. ±IB0SS7d ^'i^^^^n^n 

5i-s-r § * 'y ^ *^±ia ^ 5 -s T-ff ± * nT±tmmm 

5RS4 2 tIB«gtDSB^S[H]SSgH<Diy}i7?}S. 

[iS5f<]i4 4] ±iBBeisgi5ffMi@A\ ±Kmmm± 

miS.t^xm'S>^ctm'^tt^n>^m3 gick 
[ii5f^«4 5] ±^mm^(DBi^xmfi\ mmm 

J; o TjfiSiftR t>"4^ -v ^ ^> ^ i: ^fiScBM5^fi)c-r § IS 
i: . WflMSWtc o T ^ y ^" ^7 ^ ^figUffMI" § IS i: 

±IB;3!tM^?fc o T±IBgaiagP*SJilliS0SSgR i: LT 
i:;^ft#mi:-ri.IS5)<iS3 6tcI3«(Dia^«0SS 

[tt*«4 6] ±!B-^-XS^t. 7;l/5t. 

-)iji^]yymm. yxy~jvmm. ^^vtuy^y^ 
im^m 4 8 ] ±i3-^-xa«K. < t t-T^© 

7'Sfi/b^fflv>f>n§iii:^WISttSlf*iM4 6X«IS 
#IH4 7(Dl^tnt^ 1 3StC|3ic®iaiS0S§g«£Diiifi7? 

±l3EISgP±tc||g?nfcil^»f*9^-y 
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Bo 

[flst^is 5 1] < t 1 /■J-;(±o»SgP*^RfT^ii 
iii i: 1- § HisttiB 4 9 tcEilS©4iW{*gffl<, 
§ <: i:^#^Si:-r?,||5RS 4 9 tcHam<D¥»l*g«= 

-;i.x^uy<ssi. y:cy-mm. 4^>;^b7^yis 

SS^v^ a 4^ U T- F 7 :t n xf - ix 6 5itR^ nfcW 

tm>^m 4 9 iaim(Dmimm. 

in^m 5 4 ] ±l3-<-XSfiA^ < t t-^cD 
iffitC. ^)^ttet<tt^^^^tt£DX4<:^^i/jtSI. #u 

^ 7 4^1 J; o rmmj^mmntimfS.-^tirc tivv ft 

mmm 5 3 (Dv^f'n*^ i micmmcDi^mwmmo 
[MMm 5 5 ] ±i3¥#f*^ -y 7°Rt;it±iS)]giiA^a 

a 4 9 tcIB«tDit^»j*gBc 
[flslta 5 6 ] ±iaBaiSgWc . ^ - y i: . 

p. ^ « ^ijfi(D?;§e«ii t mM-^n. 

4 9 icmmcomwmmo 

*IS 5 6 fCfS«0¥i|f*gHo 
[ll«]15 8] ±IBiH^gP«lSffitcSa^S§^gPp°pJi 

S^±-r §l^±^@gliA^ffM^nfc±IB0ES7n ^f*^ 

[I«*IS 5 9 ] ±f B*3»f*9^ >y T' t St±iaflijl tiDm 
115 OtfB«gcD¥a»i*S«= 



[w*ii6o] w-mif^nrc±m^mmmm<D± 
m±m±^cmmm^nMt^mmmmi&T.mt. mm 

□ >y "pmi&m^umu «y ^{mwoMh. 

mm^-^U 'y ^i*OiaiSa3±fCit^J»f*^-y 7'>&*gt 
§ii^»ftf-7 7°sai@i;, 

±f Biti«!i*f^ -y T'^^Stiht § S^±Mfl§ll^±!a0IES7 n 

-y 'pmwmixmmmmmii^TMt. 
mmmu .y ^ft^-<-x»fi©±ffi±(cig^ UT^ 

St-§lHlES7P -y ^'{^tg^Xgt ^^-r § c ir^^N^Mi: 

[w«JS6 1 ] i.mm(D^^my Ftc.i?x 

yy;S:ffM-r§33<X F/^y7°mxSi:. ^n[^ttl2jfli 

«A^e.^§s«^ijiiAW^n^c±fB'^-xafitc>[^b 

TSfe-^^ ^ nfcmiT^E«5!liIt § i: i: {C J; o T 
±fe^^gPg^7yFtc^bT. ±fB=&J3<XF^^y:/A^± 

fBg«ijii^?^^fttjT^n^'ng^-r§ii J; o± 
iB-<-xs«tcffM?nfcg^^ y F ii^gicA^fT^^n 

§ il il^iltmt-r 511 6 0 tclB«0^»l*g«cDS 
[W5t?a 6 2 ] ±IB*»f*^ -y 7°*gIliA\ < 
TJg5!c$nT^§±IB[H]gS7n «y ^^*!7)«±jicDSaMP 

MSB 3] mmmmz.. iy^)-:iymm^^iti5 
[11*^6 4] ±fBPM]iffMig/b^. ±fasas(7) 

U rtffifcrlS-r § ii J; D . ±ta#iia*^ e ^ i) mti 
mt-^^ ±IB0Sg7 n 7 ^> {i^mm^ § XST-S § C ^ 

#ai:-r 6 0 tBB«g©*3ii*s«o^)fi7u?So 

[if*rS6 6] ±fB«Sffitc^bT. ^©±ffi±tc± 
IB@SS7'u -y ^<*A«f@aScbTffM$n. 

5 nfctStC. ±fBiiJm@*^"ffi^ nT±IB@S§7 n -y ^ 

6 0 tCHB«gcD¥»f*gH©ffiig73^c 
[II5RIM6 7] , ±IBiJKMffMXIiOtfMi;bT. 
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-;Ux^Uy^Si. 7xy-;l/1^Bg. 4^>J^U7^^^ffl 
1/ ^ 4^ U r h 7 7 P X b > e> jSfi? ^ n § 

t ^^ttg L < (i^^^^tt«x.1?4^ v^ifSg. # >j ^ 

m^m 7 1 ] ±i2itiJ:if sgffMis t ±mmmxm 

.-J^-yl/JISl^^SrlStj- § ^« ffMlfi^SSt- 
ii t;&#mt1-§IS«57 2 fclBiccDiiiaif^^SacDSaji 

[0 0 0 1] 
[0 0 0 2] 

e7tDt«!fflfb4!cvHiBEfe5^ -y ^mmttm^^^ 1 1 
fete. I c^^y^-i^(D'mi\:'P^^yit. 



[0 0 0 3] io^fi^^mmi'mmmmm^mmii. -t 

[0 0 0 4] -73. ¥j»i*SBtfev^Tt.. UBO^* 

^S^IilalSS (LSI: large-seal 1 integrate circui 
t) \ttimhnX\^^^o t/c. ^Wf*^BtCfcV^Ta. 
7n -bXSfficDiiMlc J; o T. ^ijx. « □ i>->y litg ^ ^ 
^ U Htgllci/ Hi 7 n ^'Stg h "fiy ^ ;^^tg^co j; d \c 

§0 ^Slc. *^i*:SBfcfct.^Tt±. SSibcDB 

[0 0 0 5] L.*^U^*^'P.. ~>Xf-ALSI{i. ^IS© 
7°n-bX^^T^«tl7n-y^^rl!tffit§ffijgTfe?)fc 

0 Ofg-f ^ U T n X h 7 -y 7° i: i. i: V ^ o /c PpS 

• ^:v>a-;I/ (MCM : multi chip module) fbO>(>t 

7:/%fHl-<7)Eliafi±tc^gbT->XrAL S I 
It cD«tl*¥»l* t 'J a b fc fc CD T § 0 

[0 0 0 6] 

It. ±.mLrcmm^^mm-^rc^\c. 02 9Rt;Ei3 
oc^5-rJ;5(i:7* h^7"57^'7^!S. x/^y^';y^" 

mm^m<Dm^t>mibtir\.--^o 02 gtcTSb/cga^a 

HESSB 1 0 Oti. n7afi 1 0 1 Oiffltc^iill 1 0 

2 A'SffMSn. coffi^l 1 0 2±tcSBIIA^-y 1 0 

3 i: tfcJcffiini* 1 0 4«iJfM$nTi/^§o ffiinf* 
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1 0 4li. m^ii-y'y)l-':7UL (N i -C r) 
mit^y-^i^l (TaN) (Ta) ^{c<fc 

(T C R) *U 0 0 P PM/°COT©/h^r^ffiTSO. 

#^#ttogSfiTffinT 1.^ 5 ii »3itcffl e n 

[0 0 0 7] Sfc. E13 O^CS^^bfcgEI«[H]S§SHl 0 5 

1 0 2A«$n/c37Sis 1 0 1 m^'^n. mmm 
1 0 2±icBf&-$tircmm^^'^~yi 0 3mmm 

4SgM0 3a. 1 0 3 br^^C^■v/^>^ 1 0 6*WJ15 

/s^nTi/^?.. 1 0 6«. i¥*ffl(c{iTgrasis 

^^^-y 10 3a ±mmm i o 7 tmn-^n^ 1 1 
^^ccnmnw-M 1 0 7±tc±graa«^^^-y 1 0 3 b 
AWjJiJfM^nT^^o iiviftui 0 7(i. mTimt 

(T a 2O 5) Sft->U3y (S i 
3N4) ^lHi^^>ii/^U'>A (BaT i 0) m\C^ 

[0 0 0 8] iEllI5]^^sgB^c^5l^T^i. i?ijx.f*37»s 

y\^tcD?s^^^^^^yT^ymK^^ rmm § 
ibK. ^mm^Bs&Mcomm^cii^=?/i^~yti^m!^^ri 

>ff$fiitxs^ y ^ ^ y > ^7-x^i^^-^g:^gT■ /c<, 
[0 0 0 9] tc^T. mmi^,^mm-^c^\^'ri±. 4^ 

ffiJi]S^>>~a-;l'*Mi;^en?.o BI3 Uc^U/cKJSIS 

^ri/'i-Zl/l 1 Oa. ^-7,a«gI5 1 1 l±tC, S^S 

Jl?SII?Sen 1 2%aJIffMUT^§o 

g[?i 1 2a. ^-xmu^i 1 1 ©lais^^^-y 1 1 3 
±\cmmm 1 1 4^^LT^ii2^5a 1 1 smm-^n 
§c 1 2it. ^mmi 1 4tcffMbfc 

tf7 1 1 e^^bT'^-XSffign 1 10E?iS^^^-y 

1 1 3 1 mmm 1 1 5 i:>()^gM$n§„ 

[0 0 10] Mm^m^m^ 1 1 2 lat. m 1 isisii 1 

1 ±aRbfcj;9'S:fS}nf*l 1 7^^^^^^^^^ 1 1 
8MiffM^nT^i:?.c 1 2tc«, 

S5 1 FE^wi 1 1 5±icm2coi&mm 1 1 9*w?n. 
^ibKc(Dm2(DmmBi 1 9±tcki'7 1 1 e^^ur 
m2gEiii 1 2 07b^«iffM^nT^c?,o mmm^m 
mi 1 2tcti. i:cD^2iBliJii 2o^c^y^~^^i 2 



[001 1] A^A^i.i^]gIS*v'a-;H 1 0 

{cfei/^Ttis ^~7.mmm \ 1 1 ±{cK«fiofgKf* 1 

1 7^+^^^>^ 1 1 BA^-X^^y^'jyyailOWiffJ 

i^m^c^ox^^-^n^rcisbic^ ^-xsssm i i 

y^?^ h77^^yhitftt^A'!i£^gi:*§o -<-xa^g 

5^ t fete. B^tt^i/^aitlilSitt^A^giRS 

[0012] a;il?S-ti/a-;H 1 Olcfcv^Tfi, ^- 
xaMM 1 i©37Sfil<:. A^A^?,f#'tt;&^-ri. S i 

afi^;9'^xaffi7b"!fflo^anT. ls i i^syyn-txtc 

n^^dicfji^o siiSt~y'iL-;n 1 oti. s iss 
^ ;y 7 xas;&ffl i/> § i: T\ ti^*cD-t 7 5 -y ^ 
-/l/SffiT-ffl 1/^ 5 n§ BiBiJtc J: § / ^ ^ - y^OffMT? a 

^^u y hMm&micmm^^^~ymmt^m^x.y 
=^ymmttmLr. Mmmo^^mm^mMi^'^m^ 

m^xm^t^ c t mm tr^-^tco y a 

smm^(ommmii&mm 2 o g h z txmib^ 

[0 0 13] UA^L^^^e. iftjaS^rv'jL-^H 1 OtC 

^cj;9fcflj^iS^?jign 1 2tc5yF©ffM-^7^-V 
jpyxV y^~ftl¥tcd;§g|!igjb^~'BSi:^?><, SlSiS 
^ya-;i/i 1 oa. fl]M»{H^^(?3SSS^^^-yA^'ft^ 
fiSc$n^c^BJi«^?/igM 1 2tc*itbT. -^-xsffigp 

1 1 liJ;^)^6«iJS^^"vyKO«|&@ail^VHi$iJfP^ffl 

^BasA^^T^n§c ^mmm^m^e'jzi-jii 1 ot^ 
i/^Ttj;. (:ofc46tc-<-xafigpi 1 itm&mT-m 
gpi 1 2 fcoHtciiie^TifA^'^csttfeic. mmis 

[0 0 14] Wimm'e>^3.~Mc-D\,^xit. ±aib^ci/ 

ibic'i>tM(Dmmsm^mic-mmcm^^ibnx\.^^tm 

tim!bnnm=F'm^^m'mnx^'m\^±tim^ 
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t A^'nJtg i: ^ § c t 5 ^ a b- 3 y £Dil5V^«^i 
[0 0 15] UA>t^AS6. 

s !3 fc to K . /\^--y ^'xmmum ^mic^ 

t cmc ffM b /c BB^S/ ^ ^ - y 0 A t ^ H fl W 

[0 0 16] EI 3 2 tc^-Tit^^i^SH 1 SOicfc 
V^Tfc. SHISaffil 3 1 i:LT*«a^^-b-7^-y^S 

mm\^^h^. ^nrnMAmz-fmrn 132. 1 3 3;& 
y>LTBaisa 134. 13 sA^^n^'n/^^-yf^fiJt? 
n§o 1 3 0 mtm 134. 1 3 5 tc^ 

3 6*'!7x-X^"-i7y||S$n§= *a»^*:S«l 3 0 

\.t. 1 3 4. 13 5 r^tDg^j^Amssfi i 

3 1 tCJ15fiXUfc7,;l/-'t>-;H 3 7^/r'UTtTt>n?>o 
*?i{*Sffl 1 3 0 \Z\.t. BeiH 1 3 4. 1 3 5 ^SrMb 
TV;l/^"Uv'XSiil 3 8. 1 3 QA^JfM^niifctfc 
(Cti'T 1 4 0. 14 1 ^^LTg^i.'SI? 1 4 2^^gPg 
^ttffil 4 3AW?nTt.^^o 
[0 0 17] i:C5T\ ¥Wf*SBl 3 0fCfcl.^T«. 
i:n^OSB«ffil 3 1 £D±BtCjfM$ni>@BII^^XO 
b°>y^*«^ff*^P,a/jN-et*^ 1 0 0 umSSTSi. 

mm 3 lA'!^2^Si:^J:§c *^c. 1 3 0tCfc 

1/^T«. BBfeSaffil 3 l£DaK±S(C^3|Ij*^'y7°l 3 
6^Sg-r§ii-&ti:. x;l/-*-;H 3 7%^LT#¥ 
3Sf*g=->y7'l 3 6 4!il.^t±BBIi^^^?"VH©SI^AMT^n 

1 3 7 F/^)^'^tD^L@^S/J^T-^>^^l sou 

m. ^yFll;b^S/hTfc,1i^5 0 umJ;D;^^<=5:^^ca6 
tc. X^fsMWtM-tmmW^i 3 lA^£>Si:^j:§„ 

[0 0 18] i<i3»ii^sB 1 3 o:i:. m\^fzmmm. i 
3 1 \z.mm^^mm:i^^. ^^nm-j-fi 3 ep^* 

g|^-r§SaM^U7b^ft<^^ti:ttc^l{ktc#^TBB 

fe^/ut^Motr74->-;i/ 14 0. 14 1 *^^ft-r 



§0 C£Df;to. ^aSftSBl 3 Oti. iB*i^U<DL • C 
• Rfi!t53-A^;'^t<^oT~>X-rAL S I i:J;hi|SLTtttg 

[0 0 19] tfc. ¥Wi*:SBl 3 0t*JV>Tti. ±jiE 
b^c J; 9 tcv»f-aS^tc^g1-§/ci6tciBI,«ffi 1 3 

1 (DtLm\z.^m.m(^¥,m^imm. \ 4 sA^M^ti. c 

5i:fcA^T?t*A^-:5/c:o ¥3»f*SHl 3 OtC*5t.>Tt4. 
u£D^ci6tc*#^*f--y:/l 3 6£Dja)aiH]SS<DISD5i^^ 
BBSiSSl 3 ncW-r5iS«JS©^SAMi:^j:§i:i/^ 

[ 0 0 2 0 ] -7?. ^mWm. 1 3 0 tCfcV^Tfi. 5»S 

{k^Ei § fctoft X ^ Nm^T-wag^ n/-c*w^9^ -y y 1 
3 e^BBlsas 1 3 1 tc^st-5;3ffifcfiiffl$nTv> 
-5= u^^b^A^^. ?w^fi:^n/c^»i*f--y/i 3 6 
ti. Stta^^iSA^^^kbTi/^s/ctotciTigmoixoffii/^ 
«b < . m7.\rjfKTM.^nmm<Dmm\mxiif^'^ 

-y^l 3 6ti:. 3 Uc^g-r§^ictf--y7' 

[0 0 2 1] ^aii*:SKl 3 Olc?oV>Ta. ±5zEb/cJ; 

ttc j: i3iBIIJirt<73fBllttOfp]±*^li5n§ 

i6tc¥»|*^-y 7'^S«atc||gbT^ia;S{k^El§ il 

i:A^libi/\ ffc. itij»f*SBi 3 o^c^5l/^T^i. §e 
mmn<mmim^mK^':>xtmw^ \ 3 ncs 

DA^':tb^-r<=5:§= #i3»{*gll 3 0ti. !fttcW«a 
ffiA^5^:SBB^SS«l 3 1 ;&fflv^fcii^(c. *aif*5^'y 
7°1 3 6cD^gX*MT-il^t^tli.^ti:j;oTBBI«Sffil 
3 iOgD©f8^;6^?P.tc;/<:t<^'9. i^iJ^lfv^f-a 

[0 0 2 2] bfcA^oT. *5gB^«. ¥iatt*U<Sf5 

«gb. cn^easiibTiiiiSffi^JiMSffit-ct-o 

Tiife^iii^^ bTfigsiig?rtKiBSJi^?fM bfcfttcij 

S^ik^nx. /^y'>■-i>~^D/J^S^b. 

^mm^^mmt<r>m&-n'Am\z.mmu -y 

[0 0 2 3] 

[iSS>&»i*1-S^ci6<D#IS] ±3Z!ib/c@W^52l55c-r^ 
*^;gafl^c*>A^§|r:^]£§7p-y::7{*^±. mmmh. cnmm 
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[0 0 2 4] i:A±<Di:^icm!^tnrc^mmc-h^ii^^m 
[0 0 2 5] f^c. ±JiL/cBW>&)tfi!ct-5*i;g0i^(C7b^ 

mmm\zmmn'AtiwmyYniMt^mm-^ 

[0 0 2 6] iX±'DIg^Wr§*5i|B^tc^)^A^?>[H]S§7 

[0 0 2 7] ?P.tC. ±jSLfcaW^ajtt- §*fgBi5li: 
S§7n -y ^f*^§^^gpjg^^> HHc^lSUT^iffflOg 

wmyYhti^^fs.^nw-(n'y-v^\m^'^^xti 

t>\ ^mmyy\^mm-rm^mmyy\^t^n^'n 

[0 0 2 8] lx±cD<j;a^cffiJS^nfc*fSa^^c*^*^§ia 
« U y V 7 Y B#©l^^SS«ffi#. V X + y ^'B#£D n 

y^i7h7^-f>^yvmmmxh'). mm-ii'pmm 

S 0 ^gS£OHfltc|^S^nmffl^i3fe|A7.^W UT 



gWjS$nfc!llSS7n>y^i*>&ffix.§o L^cA^oT. 

mmimc^^^rj:^m^^t^nm^^'^ y mmm^ 

[0 0 2 9] ttblCtfc. ±)ib/cgW>&iifijtt§*?g 

Ii]K7a 7 i'^^'&fl^Bit'r §[HlSS7n 7 ^'f*fl5fiSclSi;. 
[lISS7n 7 ^^**'-^-XS1S<7)iiS±^cg^bT^St 
§01^S7P7^7^*S^I^it^WLT. ummw^m^ 
mi'^t^o 0S§7n7i'f*ffMl@fi. safi©¥±Sik 

§'mm^^mm^y¥^-■^^t^mm^^^^^^^-=-y^- 
mmm t mm i: s § [iiiS7 n 7 i^wmmt § iJ 
[0 0 3 0] &.±(Dxm^^t^^^Bnict^f^^^m^\Bi 
tt^vHi u y 7 ^ m(Dmj^m&<Dum. vx+ y ^" 
«^n°Btt^w-r §eas±T-0s§7p 7 ^^^^^^iait 

u©lHll§§7P>y^'f*^-^-xatSJcS^UTffi|g[5] 

m^^t^nm'p^'^y]'mmmMt^c tmm 

n§ BaiS[iis§s«* w $ „ 
[0 0 3 1] ttc. ±'£Lrcm^mi^r^^^micf^ 

?iP<7)-y-^«tcjgfiSc$n^c[5]iES7 
n7^l*i:> i:(D[H]S§7a-yi'{*OBBfeSgp±^c^g$n 
fc*i£ft^7 7R0'c:<r)i}£#f*^7 7^it±t§S^±«f 
mSt. ±ffi±tc0gS7n 7 ^i*o^ngPlg|%-7y Ftc 
mbT^ISffi©S^^yKA^m$ti/c-^-xaSt 

Stc/^^-::iyi^~ffM$nfcBBISgPi:, c ©BBSgpicff^ 
fig? nfc^ii(ffl©ngPigiE^ y F t P> 4 ^„ 

[0 0 3 2] j.x±©J:^ ^c«fig^?nfc*|gB^^i:!^)^A^§¥ 
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itf Pwl 2 0 0 2 - 1 6 4 4 6 7 



[0 0 3 3] $p.tc, ±a?bfcaw^Jifi)t-r?.*f«Bj!(c 
[0 0 3 4] i:^±oxfi%^i-^*%B^ic*^jb^;s*»f* 

[0 0 3 5] 



b ^ h a y 7 <!- 3 y 75x^ to =}; o T 7 :^ n y cDfljjg ffifi 
[H]S§7n7^l*2a. 0 Hc.i^U/clSlll©J;9lcsa 

« 1 ±K^\^^Tmw-^ntcmcmmxm^mTmmm i 
*^?.^^gi$n. ^iiBaiis«A^p.^§-^-xafi3tcjf 

[0 0 3 6] ^^m^'y:i~)V4(D'Mmxm^CiS\:^r 

li. mzic^^Ltcmmmitm^xmc^^-^n^o m 

l*|g<7)¥iIffi©ffMA^^tlT-$. D »Jtt;^^iai/^ S i 

o±ffi±(c@ss7 n ^f* 2 A'iiyfi^^^n^c m^xm^c 
y m(DmmiiMi&(D±mc Mt § tt^^tt^ u y ^ ^ 7 

^Bfo^^Saofm x'X+y^"B#cDny^i' 

T. SigIgtcfcv^T«. fi^*©EnWJ)4-^Mi^x-yg^y 

mmttmLx. •y-^XAMT- 1/10 ogjsf 
li/h^ti. i^mmmmm^m, 2 0 g h z tT^sfee. 

[0 0 3 7] mmxm^i. ±T^^Lrc^^KmmuicDm 

fcjfM^n^c u (7)a*!r 5 (D±m±^cmm e ^sg^ffM 
(s-\) :^mixmtt^o mm. 
m 6 m-MMMm^ic^-^xM^nM-^rircmn'p 

atJ50±ffi±tcx/^y^ffiKd;oTJ»*i*'«l OOOA 
jfMt^tt^ic. iicD^jSSoastcx^yn-hS 

(Dm±K]fMt^t\ mmnetK r^-^tmrnxm 

[0 0 3 8] mmxm^t. mmm 1 tD»ijgiS6±fc^ 1 
mmn 7 ^mmmt^w. 1 (ommm^^^xn ( s - 

2) ^^2lSi:-r§o Sl©ffi^«7ti. 

fgl^T a n <5. l-^t^-^Kjg&^tttcftnA^oB^tt^ 

{?iJx.fSM^U^5 H\ -^yy~i/i7n7x 
y (BCB) , 4^u/;i/j}<;P^^y (pnb) . fc^s^i^u 
V (LCP) §Sc^^axd^:^iy1»B|J^'7^7U;l/^^fllA^~ffl 

i/^6n§c ^i©ffi^ji7tj;. m^\z7rst^o\mnm 
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ij^M 2 0 0 2 - 1 6 4 4 6 7 



[0 0 3 9] i^iaisti:. ifij^t^ea^s i ^ wi 
1 7 (Dmamcmtbrmmn e ±fc#i^ 7 +1*^ ?> 
s (s-3) ^msxmtt^o mmxm^t. mmae 

Ji7 i:(Si£P-©if ^^i:^;&J;^tc;tiiJS9^n^clg 1 mi 

mm 6 h(Dm-mmm^^^ o ^mmu -j^wz^ 
m&w. 1 i:i-^!bmm.tm.mm^^mm^c w. i mi 
immj&T.mt. mimm.ms^m)^-y^\^i:^mm: 

§J;3tC-r§o tfc. ^ 1 CDlH^Sli 8 a. 0SS^n-y^' 
[0 0 4 1] ^1(7)13^18 ii. ffl^7+{cJ;oTiJgt 

« 6 ^LKum^mwM^^ 0 L^c;?3^ m^mmm 
[0 0 4 2] m\mim.mQtw,\<Dmm.mi\z'D\^^-c 

X 'V f - y yjaa;^)! b T BH^^/ ^ ^ - y ^ffMt i: t 

sa^iH 8 1 (ommm i tc-oi.>T«. e 

ia^*/ ^ ^ - y ^ffM-r ^ 7 rV r 7S^tc j; o TJ^fiSt 

[0 0 4 3] s^aiiia. ^ 1 (^mmm i tm i mm 
msh<D±.m\^. ^2cD»sa9^^stcBoTffMi- 
§m2©,ie^iiffMis (s-4) ^mAX'^tt^o 
m 2 cDifeSii 9 tt. ±ai L/c^ 1 cDifi«a ? t m-(Dm 

i^oej 1 ooffMtR^nSo §tr7 1 oa, ^^tt 



x^^mz (ommm 9 nmrncm ^^mry^hvy f 
yym^c^orumm^t^o ^\^7i oti. m^^m 
2 <DmmB 9 tcw LT u~^-mmn-Drt^-)imiii 

-r § ^©3il:©73 fc cfc -3 TffMI- § J; d tc bT J; 

[0 0 4 4] sijgxiiii, mz(D^mm9±imMmi 
m^'^^~y^&.-^Tmz(Dmm I i^i^^m^mzn 
E^fifl^figia (s-5) ^m^nntt^. mzmi 
mm 1 1 it. imLtcm^ y^icx^mmmmm'p^ 

y ^y ^ U y ^"Slltc J; 5 i»BiJgfi!cSffjtc J; o TffJiic? 

m5K^.t^^ic^\f:7 1 o^frLrmimmm 
8t(Dmwitim^nrrj:?)o mzmmmi ut. w-m 

§ii±ti:ajijfM?n§o Lfc*^"oT. y^^zmimmm 

iSiiJbMffM^n^^iiyu y hMmmmttmb 
T. ffii6TKffljS(D^2(Dieia/i 1 i^ffM-r^o 
[0 0 4 5] mmxmii. m z mmm i uc, la e 
s^-r=k5tc5iBijgfitf*i 2^5isi++/^y^? 1 2m(on 
^m^^^B^&tm^m^wMx^ (s-e) %^6i 

§=l;5^^y^"^^?t^2£DgHmi ncffM1-i.J:3 
tbTfej;v^i:i:a^^i^-efe§o SMffiKi^i 2a. ± 

aiU/ccfc 5 tc^ 2 cDE^a 1 1 icBf^Ltdmrnm^ 

er^tcx -y n A-^gfb^ y ^;L'^i.Hi ^ y 

m(DimmMm^. y^hw ^ ^ 7ft. x^ ^y ^ 

5Sc$n?.o »mKf*l 2£DJfM73ft{i. <^J^a"f^R!cgP 
fitcm-r 2 ©^6^1 9 ±tC U 7 h:t7ffi{Ccfc o T 

S{t^y^;v/l^ffM-r§ilii:. ccDgfb^y^;H 
±icu 'J 7. h mm^m b tzmc mt ^ y ^ ^y ^ 
u yy-r^ilii:. ui^'x Mgp^^cD^fb:5'y^;i/;&P^ 

[0 0 4 6] ]»^:^^ + /^y^ I 3(DBfSJ5'mt. mz(D 

Mims 1 l±^c4^■vz^y^?ffMg|5^4%^<^ffi^c^>>~x 

h^^-r-^y^^-rslSi:. Jt-v^^7y*xH7A^© 

^mmmitx^t. ±^'mmm!^xmtmxmi^^n 
§0 mit^y^Mc i o o v. 3 o53> 

mt'^y^mmtbr^y^jit^^-rhMmM 
$n§o ^2©iaiiiii ucfj;. >m^j:mm^^'^~yfc 

If^mt <t d 7 * b U y ^'"^ 7jaStc J; o T Ui^X h 
(7);^^-yxy^"*^tft)n§i:i:fetc. ^y^;!/^-^^-*^ 
^ ha K b i/- X h ^ IX 0 S o m V X + y y SSi ^ n 

T, m^iivyh:tymc^-^-c::.y^j]ymtmntt' 
?) * § ±gp«ffi A^'ffM ^ n § o 

[0 0 4 7] SJfilgfcfei/^Tti. ±aLfccJ;5tcffiffi 
ffio^tiffi t B^#tt^v>ti U y y 7 7 ^ B#o^.^?f a 



(12) 



ittr?^ 2002-164467 



(Dim. vx+y^'BtcDny^^ h7'5^;<yh!fStt/b< 
§ c h T\ X/ ^ U y ^~WcD^^x >y y ^'(DmShW 

CO 0 4 8] lyjgxsti. m2(Dmmm 1 1 &t>']»MS 
1 Amim^m3(Dmm.mwMxn (s-?) 
ifisi 7 2 ©ffii^s 9 1 n-(Dm.^mm\c ^ o 
(cs-r j; ^^2 cDBB^ia 1 1 m'M.miL>^nm\'My 

^ 1 3 0±g|5Wl%SM?-y:^^if(cDe-7 1 5©^*. 
Rt^ni-c Sli~7 1 5t. ±aiL^C5i2cDffi^jl9tCffJ 

VX^^^3(Diiif5S/I 1 4 0gBtclSJ!3{^ftT7:t l-'J 

[0 0 4 9] g^igxeti. m 3 (Dmmm \ 4 xtgi 3 n 
wm.m\ &mim^^2(Dwm.mwMTM (s-s) 

^"S^fC J; o 2 CD^6»S 9 ± t -y ^)\ylkX}m 1 
ti. i:(DX/'^>y^atc^UT«^^>y:^^tcJ;OI5(Mm@ 

m(Dm^^^t^m:^ y^^mmcn-otcmic. ^ -y 

4=-i5bv'X h-^^SU?P){CX^^y^l^^Sfi^tCX>y 

1 6;S:ffM-r?.c 

[0 0 5 0] ^.smmm 1 6«. ^7 1 sn^mticm 
A«^n§o ^y^'^^i 7^i. mmiriimramt 
si 6tct. mm±'£brcnmimiti 2^»ii+^ 

1 3%i2^StcjSCTffMbTfeJ:i^c:fca^f^T 
[0 0 5 1] S3gXgtcfei.^TtJ;. ±3SL;t^3©BHS 

ji 1 6 ^m±n t LTSss 1 ^mmmmnmmu -y 

^>f*2A^~Jgfi)c$n§o SJgX|gC*5V^T«. £>g 

(CIS i;t^ 3 ©iBi-^/i 1 6 ±fc ^ e. ^z^mnmuM'PW. 

^^HJ:7;l/ A U ffi^icSitt 5 il t J; ^ T. 



n >y 2 1 6 § [ilSSrn >y f*-« 

aSiiJiiiXiS (s-9) ^^9XSi:-r§c ESS^n'y 

^f* 2 xizEbfcct ^ tctiji^is 6 tmmz ^ jgi^t^ 

nTfc!5. tM^}f?StcS)«-r§i:i:tj;o TBI 9 }C/T^t 
J; 9 (c^Jiil 6 (DXffi^^ffi t bT«S1S 1 tni/^ 

[0 0 5 2] lHlSirn-y^{*2«. SJS^Ii 6 A^S^^fc J; 
*^P)DJSi-r§c [IIE§rn-y^'ft2t*, ilOif^^ 

1 ©Bsm 8 mmmn mmmmic^-or^commt^ 

[0 0 5 3] m^yuy^W2l,i. iKHBA^Cuji- 

(D^mfo^i^mmmr^ti^o 0ss7P>y^i*2ti, 

imm-fy XV tc .J; § K 7 ^ X -y f - y y a^^Sfi ^ n § c 

i: j; f5 . ^1 (Dmmm immi (omms s litc^io 

[0 0 5 4] i:^X©XS^*1-§0SS7D-y^'i*2Ol^ 
Sfi 1 >&ffli.^T^Oiffi±tc^/10@S§7u -y ^f* 2 ^ 

mt-^n^c tv. mmmicm-^mt^ i u mj.xT©@a 

[0 0 5 5] 0ES7n-yi^#2(DiaiSXSfc:j;nii\ ^ij 
A}f y hSBfelS^O J; a *W«a^S±^-t7 5 y ^ 

'rk^ittimm^tlTmm&lCjfM-Stl^o SSS^n -y 

2 cD^3SXSfci;ntS\ §ffi,#l^cOffMfcSS^a% 

[0 0 5 6] 0gS7n-y^f*2cDS3gX@tCj;na\ § 

iBfeSJl ffM ^ n § BB^/ ^ - y cDS-g A^S- ? nr V > 

Sg^-n -y ^ft 2 (7)fi{t*nf ton§ 
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[0 0 5 7] ^jgigii. mmw-it-^ibrnm-^ntcmm 

iSlirS^i>a-;l/4(DiiJgA^ff^on§o iijfilStcfcv^ 

f J; d a 7 S+S 3 a tc ^ L T ^ OSffiiO t 
^SOEIIil3b. 3 cAW^nx^cf). §aPM^^ 
ti±TiBISS3 b, 3 c*<^^(7)jif^ti~7 2 OfCiDJi 

cDaiIi±tc?IH|;S^^^-y i 9 a AW^ni. 1 1 
Tg«/13 ctiS^^yK 1 9 bA'tffM^nTl.^Sc 
[0 0 5 8] 'S-xaSSti:. TJl^-T. :^~^X-b^5 

Xx.-}<4^i/. ii<Ui'=K. trxvU^ M-U7v>"y<S 

[0 0 5 9] -<-XS^g 3 tCti. ±g|3iH^ll 3 b (DE^ 
/^i5f-yi 9 a±K^SS(©.i<Xh^^y7'2 1 ^jiSJ^J^c 

■r^^^xF^^yT'jfMils (s-1 0) *'Sffi?n;Sc ^-3< 
X h/^yyffMXSti. it»^ -y ^ffi^MS^ -y+te 
tcj;-3Til/^y7'*^?>^?>4-°xhAy7°2 1 ^ffMf-^ 
iST$.?.o ^i^xh/^y7°ffMi?ifi. 'imt^jy-^' 

~ 1 0 0 iim(Dm^^^t^^^xh^'^y-fz 1 ^jfMt 

§0 ^1?Xh/<;y7°ffMXStfc^^T{±. .i<Xh/'!y7°2 
1 (DmmiC-y^)V-^yi -y+^llUT^^ y^Mm 
fi)t-r5J;9tLTfeJ;<, ^fcaffitc¥H^>y:^J&)Sg-r 

[0 0 6 0] 4^x h/<;yy2 1 *M^n 

fc^-xa« 3 ±tc@ES7n -y 2 ^S^t-i.@IES7 
n>y^f*-^-xaSS^lS (s-1 1) ^^101 

ES7n -y ^f* 2 ^ 1 (D^mm 7tmi (Dmmm s t 

0E§7n-y^ft2«. 1 OiBISii 8 tc/^^-yjf^ 
fig^n/c^^FA^ ffl^:^1-^4<XF^^y72 1 i:Si.Hc 

jg^^nxHi 2tc/T^-r=fc5t-^-xas3ts^$n 

[0 0 6 1] m-^xm^CiSh^m. ^iJA«~3j<XF/^y7' 



2 \ (Dmic^m>>-y^^mLrc^^m^vy^mifrc 

«^fC{i. ^KDSa^lScD^yFfcWLT^fflatCj; 

^ n § c t ¥ ea (D?^n s < ^ o T a^a ttK L T a 

[0 0 6 2] S?^ietcfcl/^T{i, i?iJ;^a"j}<XF/^y7° 
2 l<D«Ei:^l0SaiSJi8(Dv>'KtDgffii:(c^n€ 

t^n^c [HlSS7n>y^f*2i:^-xa*S3i:t4. ^Offl 
O3iac073ffifcj;oT4^XF/ryy2 1 i:^i£DE^ill 

[0 0 6 3] ^Jgiea. |H]SS7n-yi7^2i:^-xa 
fi3i:©rE§ti:/>&-r§4^XFAy72 nci;oT«/S^ 

n/cP^Pifc 7 y - 7 ^ ;P 2 2 UT c n^ais-r 
§7y^- 7^;i/?E«zS (s-1 2) %^i net 
t^o 7y:5?"-7^;l/2 2Ji:{i. ^JA{f¥*^*9^'yyiD 
7 U 'y yg^-y 7°IISie{cfci/^T-|SWtcfflV> Bn§ 7 

y^^-7^;WRt>"3^«73?i*^ffli/^p.n?>. 7y^-7 

^;l'2 2«. .1^XFAy7''2 1 ©Jf^ctDfe'NlS^'D 
fe«A^ffli/^p>n§:ii:lcJ;0. gl 1 3tC/T^-rJ;3tciHlS§ 

7n -y 2 cDg-a-ffiH t-^-xaffi 3 (?3±ffihOr^tC 

H a 4 ^SiST ;s A\ m t^'@S§7n -y ^ ft 
2«S3cDiHIISl 6±tfall)^I C-^9^-y7g^B°p^^ 
*St§gPn°B*SXS (s-1 3) -^^-mH^K 

*at§tv>~:i-;Hkxe (s-1 4) s!cv^^i[s]SS7~o 
7 2 %iii5-r^->-;l/ F*;^-05J{^lS^*^i6?s? 

[0 0 6 4] iyifiistc$5v^T«. ±au?cxe^eT 
;aagti:sft^n^c@ES7n -y 2 ^irnas^-tr^ 
5 -y ^ wmt-^ p. ^ § ^lasA^ ?)^§-<-xas3± 
t^gLT;s]^)S*-:>a-;i/4>&^jS-r5o m&xm-^ 

fci/^Tti. Ii]SS7P -y ^'f* 2 coSftXS^cfcv^T^-X 

afi3*wb^v>i:i:A^5>. '<;t^(o$'mmmmm^ 
n-bx^fijffl bTSft^nfc-^-xas 3 c t 

4 mm^cmmtim<mmmvio^'o-^wtmit^m-o 

[0 0 6 5] ±Kiiu^cssi«ff^ffitc*3i.^Tti. m^yu 

-y^ft2i:-<-xafi3i:;&, ^ 1 «SHISl8co^y F 
i:4<xF^^y72 1 i:og^i;7y^"-7^';i/2 2cD?t 

PS£$n§fe£DT-«fe|V\ 0i^7n-y^ft2 t-^-xa 

ffista. 01 4 7^s0i 7^c^^■r ct^fc-^-xass 

©±H±tCiSltP.nfcit«iJl 2 3^/^LT-ftWJcg 
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it^M 2 0 0 2 - 1 6 4 4 6 7 



mmnmm. m l < immmtDmmmim 

§ c ii fc J; o T ffMI- S J; 3 L T t J; 1/ >o 
[0 0 6 6] ffijfilStcfcl/^Tfi. Ell 5{cifst^r>l/C 

^<yf2 1 i:avHcmfuB^n5J;9tci-§„ SJgx 

7^2 1 A^-^CDrtgPfCJiA1-§c 

[0 0 6 7] mmxmicis\,>xii. [H]ss7n'v^<*2 7b^ 
? p, t^ipE^n^ h;^y7'2 1 mmm z s 

^g^^ifetJ T+l^-r i.^ 1 OSHUl 8 CD#^ y FtC?^t 
S/cD. H 1 7fC.i^-rj;dtC§.1<Xh/^y7°2 l^/>b 
T^~Xm^S.3(D'7yFtM^y'Uy^W2(Dmi(D^ 

Tit. e»Sij;i2 3tCj;oT0S§7D-y^|*2i:-^-X 

a*g3 i:*^-i*Wtcg^$nTiSJirS^i>'i-;V2 4% 
[0 0 6 8] LfcA^'oT. S3gXlitCj5V^Tti. HSS:^' 

n ^7 2 1 '^-xsffi 3 <7)g^ m(Dmmmu 
tmmicntiti^ t ti,ic. Ty^^--7Ai\^z zRxi't 

m^mmm-^Ltcm i ©Eiiii8o§7>Ki:4?xh 
IS t *3 v> T ^1 osa^sa 8 o§ ^ y K 4^ X h ^ ^ 

[0 0 6 9] ±5i£U/'c:^fiSomiK*5V^T«. ftSfi 1 
(D±®±t tij^i/i 6 ^/M.T 1 ffl£D[e]SS7P ^i* 2 % 

ffMUfc*^\ mi sRumi 9Kw^t^^K§'W^m(Dm 

^-ruv^'^3 0 a7^53 0 n ^-f*tCjliSbT^§0 
ESrn-y^*^tt3 0^eaffii±tcffMt-?.J;9tcU 
Tfei;i.\ 0SS7"n-y^S^f*3 0^±. Pffl^fJJB^^* 
B§-r§A^. ^I51S§7"n-y^f2^3 0;()MgI5^/l-UTl=S5 
tcJl^g^nTfei?. ±3zli Lfc 1 {0©Ie]ES-/P>y^|*2CD 

[0 0 7 0] @SS7n-y^'ft#f*3 Oti, 0,t^ 

^v-yyg«co-&±tct-yx^y^~$n^ lai %\z.7r<t 



J;9tcA'y^3 1 a. 3 1 btckoT lfS-rOiD0gS7" 
D'y ^ft3 0 a~3 0 n(C;^7-yf-f >^5'"$n§o CCQA 
-yf-^ y^"XS«. ?Ae*(D^a»ftf--y 7°cD^3gXSt^ 
^tt^Tbn. llISg7n-y^ft^j*3 0A^6§IlS§7n-y 
i'f^S 0 a7^S3 0 n%;if«atcA-yxYy^"-r5o § 
lll!E§7n-y^ft3 0 aTbSS 0 nti. C(Oi:yT-<y^ 
Xli{Ccti3+gSJC^i3^tt?.nTl/^§A\ ^fcSS^l 

[0 0 7 1] l!^gX^i^Cfcl.^T{i. @IE§7"P-y ^«^f* 

3 o;&ffMb/c«a« 1 i.cnLx±.^Lrcmmi:m^m 

6%^UT#[i]SS7'n-y^f*3 0 a7^S3 0 nAMfiT 
n-y^ft3 0 aTljSS 0 n/!3^^tl^"tl-<-xafi3 i:£D 

g^x^iicii±ig^n§o 

[0 0 7 2] SJfiXStcfcV^Tti. IllSS7n 

7 ^ 3 0 fc L T J?: -y X ^ > y X@7b^-ffi 5 n § c 

W50±ffit*>y^3 ncJ;§^K(f«3 2!f)^fg^t§o 

t^§o S®XSfCfcV^T«. CcO/ci6(C#Sfil?&^ 
[0 0 7 3] Z.<J:>fc^. S3aXStC*51.^T«. gI2 0tC 

/Ts-r 3 tca^J 5 i: SiJ^il 6 i: OHJc ^'5 -S 3 5 
tt/c:«afil fefflV^en^c :S?"^-S3 5fi. ««s^»j 

0IES7"n-y^7«^ft3 0CD;?3-yx^>'ytc^LT. *-y 

[0 0 7 4] \^f:.if-oX. m&-JM\^^\-^X\t. ^-^y 

y^^mmicis^^x^y ^ 3 1 (Dmmwm-^tixm z o 

(a) Kmi:^K9ci^m'^^5.~S3 5(DmX'W± 
? nr ESS 7 D >y ^ «#f* 3 0 O * >y -r ^ y y ^^T t) n 

?.c};5(c1-§„ ^jiXHtcfci/^xa. (b) (c.^-r 

ct 9 1 tlJaxg*^■)5fi ^ti^ctic^r^x. m^mi^n 

rc^m^7ti -y^|!tc30a7!;S30n A^'aS^fi 1 mm 

i6*^>LT^n€nif@-r-33ss:LTfti«?n§= k 

■h\ ^"^-Ji3 5f T-*'y^3 Hcj;§^|lffi3 6:0'!^ 

a. ^0 (d) icTikt ^')icmu sio^ibmmbtc^'^.- 
ji 3 5 tfijafi 6 ttimii-^ti^o 
[0 0 7 5] m^xmcts^^'Xii. msm i ©aw s ^ 
0i]xLT^o±s±icstf^~5-i3 5 tmnmetti^ 
ni&m^nx^k(Dmy^y ■>m'^W3 o(o'mxmK 



(15) 
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3 5^SiJli/l6%^atCffMbTSSffil^ffM-r§i: 

[0 0 7 6] El 2 Uc^sLrc^m'^^i^j.~)V^Oli. 
^SEl!lSffi7b^6^§^-;^Sffia5 4 l^^lltL 

T. ^ 1 mmm 4 3 1 . ^2 Eiss 4 4 RU'^ 3 sa^^Ji 
m 3 lam 4 5 (Dmrnh^t^wik i c 4 6 1 f- ygpp°n 

4 7 i:*S^S$nT^§. ffiii!S^-v'a-;b4 Oii. § 
EIS«4 3 71jS4 5*^ ±a?bfcIilES>^n-y^|*2ii[B] 

«tc$6Sii @ai^/i tt-^^m^-^nx\^^^o ^ii v-^ 

4 0 m 2 SBSil 4 4 3 SEfeSil A5h\m 
S<D§E!)^?*^rtji^nTl/^i.o SiSiS*i>'i-;l/4 0 

ti. iiiiljS I c 4 6>&<^J^tf^ffl/^y^4 8§;lr^iJfflt 
T 7 U 'y -y 7°^gt § i: i: t ^ >v 7°gpfn 4 7 

[0 0 7 7] u±oj;ajc^);gsn^c;giaM^:v'i-;p 
4otc*3o^Ttt. -^-xsfigM it'^^mwm.mmm 
PstLxm^'^^^htt^Kcn^-T.mm.UA wen 

Kii)S^:v'a.-;i/4 otc*5i.^T«. mmmm'?-m^A 2 

iaa^tfdo KiS!fe^:V''a-;l/4 OtCfc'l/^Tti. ^-7. 

afiSM 1 i:;s5iafi*^«^4 2 ht'^mmmcii^m-^n 

\^±.i:>mhn^iioKr^^o mw-A'^'J^-)\^A o«. 
-^-xsfigp 4 1 tc^53^^sa^i?-r snig^y^ y F 

?iig|5 4 2 (c>r!t bT U^i'i V-'y 3 

[0 0 7 8] i.^LfziM^mmf-^nkmrnuv 

^W2\,t. E2 2t.T^1-J;dtiSigISl C 4 6^g=-7 7° 
gp^^ni:f^^cD^-y^gP5atLTaS5 1 ±Jcitg^g^ 

nxwm^^ms Q-^mm-^o gaiSHsssBs o 
«^ a^S5 io±s±tcMi:©ffM^n/cias^^^'-y 

f* 2 A^~*g$n§o ia^msssB 5 o t*. 1 ygp^s 
i: Lx<D^mmmmu -y ^^/f* 2 ^^g-r § c tx. 
^«ffifiA^o«ffltcffM^n§= iaiS0s§SH5 o«. s 

5 5 1 omStDj4BtcK«a(D@SS7P >y 2 ^is^t 

[0 0 7 9] ±3SL/c^ffi©ffmBtfcV>Tfi. fflSffi 1 
±tC^Ii@#:A^^ ^§ 0E§7n 'y ^f* 2 ^^{t il <D0 
|{S7p >y ^^i* 2 ^iiJffiS 6 UTSSS 1 L 
fctgJc^-XSfi3^c^gUTi«iaSti>a-;l/4 0^ 



tc^i!ji@(D¥»i*f--y7°6 2*. Ammmmmuy 

i(Dmm±icy ^-x^'^ym^Lxr^^^m# 
€i>'a-;b6 Otfc)iffl^ni)o [l]SS7n«y^ft 

[0 0 8 0] iti3|:#:*i>"^-;l/6 0a. llISg7n7^f* 
6 1 ©SS±tc^3»j*f--y76 2/bs*g$ni.i:tt 
tc. ilcDiti2|#:^-yy6 2>&S^il:-r?.i^±t«6 3*^ 
J^fiJc^ftlT^c^o ¥3|f**i>":i-;b6 0ti. ^l^'yf-fb 

■/6 2*iS^atC^SLT;5:§c ^3ift*S>'^-;I/6 0 
^ti^f^tc9^.y^6 2 i:S^M§/l6 3 ti}^^(Dm^^ 

7n -y ^'l* 6 lO^ 1 (DiESl 6 1 a A'S^^gW^i^^ifiSc 
[0 0 8 1] ^Ji^2^^i^a-;l/6 0{i. [llSS7n'y^>f* 

6 1 £D§]ic7)sa^s/iA^s^{c)ii:jgfi!c$n/cti-7 1 o% 

A'««±iicDiaisiitc4^3if7t>:^-y 76 2 (D^nmmmicn 
^SL-T^n^■n^McD«s/^y F6 2 bAW^nx 

l/^§o §»^-y F6 2 btt. *3»^*:^-y76 2cD^g 

^n^~n}^fi!t^fnTv^§o =&mii/^y F6 2 hit. m 
bfcxm^mxiBi^ru 7 i7f2^6 1 timi'f-^n^ ct^c 

*3gft^.y-/6 2JC»lf7^T-JBfi!t?n§^^{@ 
0D#>7=-V yy^^y Ftc^LTiSIBStcffM^nSc 
[0 0 8 2] J^n-yl/e OO-^Jglgfi. ±ii 

b/cI?S^,^gTSSffi 1 ±lc0£§7n'y ^«i6 1 ^Mif 

bfdtis t LT^w{*f->y 7^sist . ^±mnn 
mf&xm t mmxm t $ n/cm t . mmx.mm ^ 
nxmmi^'zL-!V6omm^o mw=^y7°M 
mxmii.. i^mmmuyi^wG icD=&/^yF«ffi6 
1 b ^K^ti^eti^m^vy^^mmxy V yz^^y 

mxh^o ^mw^y:fmmxmi. mmjAB (ta 

pe automated bonding) iS'^tl"— A U — F/pyrV y 

mmcDimmmy ymmm^c j; x^m 

f*9^>y76 2 5r0SS7n'y^{*6 l±lcm&t^^vlc 
[0 0 8 3] ^a»l*^>>a-;l/6 0 OS^filSfCfcl/^T 
a(D[Hl£S7P'y^'l*6 1 M'F^tli.tiittc. ccDHI 

gS7P-y^ft6 i>&safincm#b/c«si. -r^fe-^ 
mnixm(Dmxmxmwi-y^6 2mmtn^o ¥ 

0iii7P7^f*6 HcjtbT. ^mw9y/62^mm 



(16) 



2 0 0 2 - 1 6 4 4 6 7 



[0 0 8 4] M±mmBf^T.mi. mmu i ±tc¥w* 
c<Dmm'oy^it6 1 (DmmcM^mmme 3 

tcmmmm'p -t? x h x >y 9^ y ^fjstc j; § {t^^w 
6 2oaEt-jsuTW)g-r^c wjgigfc$3v^Tt±> 

iti3ii*f-y 7- 6 2 A^it±^f fllii 6 3 (C J; o T^ia^itlh 
b fcl^lC fe^Jif*^ >y 7^ 6 2 tCX >y i^'^tj"^ 

[0 0 8 6] ^m#'e>>3.-)i6 o(Dmmj.&c^^^r 

-y 7'^fflV^?, o < . »§ytcffM$n^c[p]£§7n -y ^ 
{* 6 1 ±lC/f 1 0 0 u miXrn^mW^ y 7° 6 2 ^ 
L fc1iig05i§J{bA^'El ?, n^ciiiiail*^ v- a 6 0 

ifi»f*^-y ye 2 fcig^-\(Da5iM^owa#tcfijn-^ 

[0 0 8 7] wjeiiitcov>Tti. sijgtieott 

[0 0 8 8] iX±OIg%STSjfi^n^c**l**i>a 
-;V6 Oa. <^J^{fBI2 3tCfcl/^T§IISl?^-rvlf-S 

7n-y^f*6 1 (cffMSn/c^gWffie 1 a*^-^-XS 

«6 5cD±ffi±^cffM^nfcg^i^/^y Fic^n€n«a 

6^. ^l«WtcS^$n?.^fctcJ;oTfTt3n§= SSI 

mis m»mcim^fo"^'!7it6 uci^t^^mit^ 
[0 0 8 9] ^mimmiis tn^'nmmmfuy 



sn§i:i:T\ /jNiy*>o}i§ui:-iBis^'?^-y^£DL • c 

[0 0 9 0] iii3ift*i>'a-;l/6 OfCfc'i/^Ttt. g±S 

SS7n -y 6 1 ±tcffioaBSSSgPB°pl|*sSS?n 
*l/^<SJfiT-fe§o 0 2 4(C^^L^c*3i^tv>'i-;b6 5 
{i, it^ag^^^-yT'e 2«*gS6 6 a tCfe^MO^^SI? 
ig^iffl? 6 7 ATO^nfclHlES^P -y ^1* 6 6 %ffii;i § 

mm^xm^m]sim'a>y i^we eo^sse e 

gpjg|^ffl?6 7«. ^Bl^c^^ri;^^c^n€'n<DgffiA^ 
Wig ^ tifc iittBga 6 3 p. ^ m ^ nx ^ § = 

[0 0 9 1] ¥3»^^*i>'i-;l/6 5{i. E12 5(C/T^Lfc 
#lS%STftaS 1 ±JCllgS7D 7 ^i* 6 6 L 

5(Dmmxmi. mm (a) tc^T^ufd^gRgi^EiS 
?6 7^ffM-r^^4gpiSiSJS?ffMxw mm (b) 

fC^b/c4iW{*^-y7°|iaXScDBuXSTlT^n§„ ¥ 
?ffMX@tC?|$i^V^T. i|i»{*^v'a-;b6 OtDKJfi 

xsii^^itc^E (c) ic^sLrzii±mmM6 3mM 
t^ii±mmnnmxmt. mm (d) }c,T^Lfci^±js 
mammmtmmx^t. mm (e) tc/T^Lfcn] 
ss7n«y emmw. i A^sftiM-r^ty^iMt 

[0 0 9 2] |IlK7n-y^'ft6 etCti. ^^ft^^ 7 7°^ 

SB 6 6 a^lMf §g±Ji@Bi!®6 8(c. ^mW^y 

•yez^mmt^mm^^y kg s aiittt^gpjgisis 

? 6 7^ffMt-§«SJfM^^y K6 8 b*^~ffM^nT^^ 

§0 sES^n >y 6 6 9mm 1 fflijo^ 1 iiiaiaii 
[0 0 9 3] ^gi2gig4s?ffMx@«. m^im±Bm 

Hie 8©m®»^y K6 8 b±tc^7^?Stc=fc-3T 
T^gPe^4S?6 7%ffM-r§XST-fe?>c ><-y+S 

wJT.h^mnmmic^-D'zmm^xmt. mm 

^S?6 7^ffM^§«gffM/^y K6 8 btC^LT 

^y^uiyxh^mi^-r^xmt. mmnM^^y k6 8 

b tcM bTltmil;'< -y 4^^fiS-r c t K J; 0 PiT^OJ?*^^ 

^■r § Cigi5^ffM-r § xs 6 ^ § o ^ E 

a. m^iim^fo -y ^'f* 6 6 ^^MLtcmAU 1 ^ u 
7^-^l^ci±i^■r^i:i;^Cc};•^T«^iffM/^y K6 8 b 



(17) 



Itrwl 2 0 0 2 - 1 6 4 4 6 7 



[0 0 9 4] ^^mm^^GHi. ±aiLfcie^ST 

i:^*^pItgT?fei.o ^gPig*^4S?6 ^©ii? (IP 

•m^i^:L~}i 6 5 mmit^m^tnibicmw^f-y 

CO 0 9 5] ¥3»l*f--y7°^^^IIi«. ±aibfcl8t 

6 8 a±ic¥»i*^-yy6 2^^g-r§c ummiYe 

itl^ffl?6 7 *^-ffM ^ n^c05§ 7 n-y^^2^ 6 6 (Daffi± 

6 3;&wjibT^gMffl?6 7%iim^-^§o mmi. 

m:\t. ±aiL^cJ;9tc¥W{*g^>y76 2oafflfcW^ 

Si/^«IM»^y K6 8 bA^6cD»Jgi^0^4*^«]SiJ 

[0 0 9 6] *ai^*^:i>'a-;l/6 5{i. ±Ji!iU/-cSiJgiI 
li%gTSS^Sl*>^iM^n§o *2»l**i>":i-;b6 
5 \t. fflSS 1 A^P,cDSlJMA^-<-xa«6 4 ^©g^ 

tS6 6 b^^ifigu. SI 1 mmimm^wm.'^uh lt 

^i^»ftf-y7°6 2^Sgbfc«ffitt^M©^4gP 
SM4^?6 7*^ffM^nTl/^§o 4i»i*^v'a-;b6 5 

7 'jr- >>'^%*s-r ^ct mm t ^ nmwtm s 

[0 0 9 7] ^alfttv-'a-^bS Sfcfca^Ta. iiSb 
Tc^'^Km^ytiy^itG 6 0g^ffi6 6 b^^-XS 

ffi 6 4 ±tcs-g-bT^i[j*SB^ii^-r§ i 5 Lfc 
ti\ m^m 2 6 tc^-r J; 3 jcaBsgsgpfp 6 9^* 

SUfc^»f*tv'a-;l/7 O^Sfiictixt^tcUTfeJ; 
^\ aS*iS5!JgPp°p6 9i:bT«. ifyxtff--y7'aKf* 
^f- -y 7n y+J-^^7)SiIgPp°p^^.^^i^^i3il*/^y -^r- 

^#ft^v>a-;l/7 Oii. d©^^. [HlS§7*n-y^' 
ft 6 6 0^ 1 ItDSE^Il 7 1 ^-XSSfcWf §g 



[0 0 9 8] LfcA^oT. it^»ft^>>a-;l/7 OtCti. 

m 1 m(Dmtm 7 1 ±tc. ^ffl<Dgffi^gi!Jgpp°n 6 9*^ 

t^CticJ^-oT. &¥»ftf--y7"6 2«73MI32[H]!S^[fI 

ic a,^g[5>&M e. tctmmtr^i). [gssrt }c 5 
L • c • R^^^*fgSbTffiiitg{k. ^m^ittmibn 

[0 0 9 9] ±aL^c¥#fttv'a-;l/6 5{Cfcl/^T 

It. ^mm^yu -y ^ft e e os^es e e b ±icm 2 

(D^3iftg=-y7°7 2^*g-r?.<li:iCj;f5. ll2 7t,Ts 
b/c*3»ft^v>a-;l/7 3;&l||jSbTfeJ;i\ ^»ft* 
i/"a-;b7 3{i. [i]SS7P-y^ft6 6(DSl 

10iE^S]l7 lti\ ¥^ft^'y7"7 2%^g-r§-^-X 

ast)tt-ri>s^4s?gptcj-tATas^s§ugpp°p 6 9 * 

y F 7 4 ^S^lHlS§/^^-y i: LT^JjJc 
$ni.o ¥»ftti>~a-;I/7 3«. [Hl£§7n-y^ft6 6 
0««ffi{C^n^~nS 1 i¥0^aift^ -y ■/ 6 2 2 S 
cDi|i»ftf-yy7 2 i;^3i^7C«)fc||Sb;^c^a*a»ft 

[0 10 0] ^aift*i>~i-;l/7 sa. imLtc^^ic 

UT. ¥±i^S«±tcl^JgtSTfe§^iaoiEfeS/i7 1 
;&±«tc b T «cB ? nfctitc^Wft^ -y -/^sis . 

¥«ft^-yy*gl@ii. 0iES7n-y^ft6 6cDm 

1 mmmm 1 1 ±(c^«ft^-y 7^7 2 ^mmt^xm 

Xh^. *aifttv''i-;^6 5(C«. 02 8 (a) ^C.T^ 
•rJ;5t. 0SS7n-y^ft6 6©mi/ic7)ffilil7 UC 
}BfigL^C7yF7 4±{c¥»ft9=-'y7°7 2*^^g$n 

[0 10 1] 02 8 (b) ic^-r 

J;3(C^S$n/iifii£ft^>yy7 2^i^iht^StM§ 

■r^lSTSD. ^»ft^'y77 2(DSfflfcfH]B#fcWJg 

■r§o wigxsa. ^t£3fft^-y7'7 2m±mm7 5 

j; o T:HJi^S^i^ nT^«6^(cffiJf $ tlTV^ § h 

^ . ^ imm&^mm^m u fc ti^ t ^aiftf - -y 7^ 

7 2 tcx-y v'^tt^cDSfiOfg^^OTJ LT«^«CDW 

[0 10 2] &.±(Dxm^mxmm-^nrc^mi^'ei^:j. 
x^Ltc^^mmi^i'6 7mM-^tix^^. ^nm 



(18) 
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XS^ST^mMiS? 6 7 ^jfM-r § J; ^ LT t J; 
[0 10 3] 

>Pfr 5 if^a^^tt^ U y y 7 7 ^ Bf «:l;;S}?^fi£OfS^. V 

[0 10 4] *f§B^(c<i;nti\ ea^A^SSiJUUfcllISS 

[0 10 5] *5§Bi!tc^ntf. ia«fiT-M^@afe?gp^ 
wicmmt ^nt mmr^& ^cht>^. ±W(Dnm\\: 

[0acD®m^iKa^] 

[E 1 ] ^mmt-^is^^Mmm^i^ :^-i^<DW^TMm 

mzl ^KJ^S^^>~a-;b©mi@ti:ffl^^?>nsS 
[0 3] ^lOffi^a*^fgj5!c2nfcSSfiOffiiTB0T- 



[0 4 ] m 1 OSamA^ffM^n^cSS+SOffiDrffiElT- 

[0 5] ^2©^^iih^2(Dgafesst*^'ffM^n^ce 
[0 6] m2^DiafeM^ciiIi^SK^*i:)i^+^/^>^i: 

[0 7] m3<D^mmiomfS.-^nrzm&^(om^mmx' 

[0 8] ^3£DiaisiA^jgfiic^nfc«a«(D«^®0T' 

im 9 ] ftss±tcM'F$nfc0iiS7n <y ^mmmx 

mi 0] -^-xaficDWffiHTfeSc 

[011] -<~7.&^tmy'tsy'>wtm'^Tmii 

[0 1 2] -<~xm^t\Bi^7uy '^wt^m^LTcVi 

[01 3] S5JaS^v'a-;bOWa0"eS§o 

[014] mmmmtim^f^nrc^~7.mm(Dmmmm 
[0 1 5] m^-xmrnt^^^tiy -^wtm^xm 

[0 1 6] l5l-^-xaffit0S§7n>y^|*i:tD^ff«S 

[01 7] ;SJllfitv'a-;l/tDfflKfS0Tag.§„ 
[01 8] [H]lfS7n-y^7^f;!^cO^BTXSIMB^0T$§o 
[0 1 9] [i]SS7n-y^f*<D^J^ilSiJJa^0Tfe§c 
[0 2 0] ^" = -a^iStt/cftSfi%fflV^/c0SS7n7 

^{^oSjfiisiiiBj^HT^o. iH)0 (a) nmxmm 
mm. 110 (b) fiii»xf?.i5jBji0. R@ (c) urnrn 

X@tt©SSSO»KH0s RI0 (d) tiliflgii^PtS 

[02 1] ffi£DffiMliS^v'i-;l/cr)ffiWTffi0T-fe§c 
[02 2] ffiO]«jil?S^v>'i-;l/Olt»Tffi0T-fe§„ 

[0 2 3] ^^mKii^t^^ii^mw'ei^^-^KDmmm 

[0 2 4] ¥«l*^-y7'^S®tcy^^a^iS?*^J^JS^ 

[02 5] m^mwii^:i-^i(DW&xm(Dtmmz^^ 

[0 2 6] ¥»ftg^-y7°SSffitcaffi^a§JgPfB%ffi« 
Ltc^mwe i/ a -;vcD«Wffi0 T- § o 

[02 7] iii^ft^-y7°^ffiffitCSSt/c¥»^**v>a 

-;i/©ffiiTS0T-fe§o 

[02 8] n^mw=^i^:L-)\^nwitxn(Dmmm'h 

[0 2 9] M£inf*%f^fiicU;tgaiSSffiOffira0T- 
[0 3 0] ^»ii:^^ + /^>^>&ffMb:^cSa^5Sfi<^ffi»Tffi 
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[El 3 2] 'i}t^(D^mimm<DmmmmT:-h^c 

1 ftSfc 2 [H]g§7'n7^f*. 3 4 
O^^l^ 8 ^ 1 (DMmSs 9 ^2 CD*6^/1. 1 0 

ti~7. 11 ^2<DiEii«. 12 mm^ijiw. 13 
5iflM4^^/^>^. 14 m3(Dmmms is i£7. 

16 ^SiDSHISil. 17 ■^y'^'^-^. 19 gBf« 
1, 2 0 2 1 ;j^XSMy/> 2 2 7y^- 

7Y;k 2 3 3 0 mSS^n-y^m 3 



1 A 3 2 w^a. 3 5^5-1. 3G mm 

a. 4 0 iSlI?S^v>a-;k 4 1 -<-XSffig|5. 4 

2 4 3 mmm. 4 4 ^ i is^jfM 
1. 4 5 mzm'^mm. 4 6 s^ifiic, 4 7 

f-'yyg|3n1.s 4 8 iiiBa/^y:/^ 5 0 SJiJS^v'~a- 

5 1 ^-XaffigP. 5 2 SEm. 6 0 ifi3»ft 
ti>a-;k 6 l[5]SS7n7^'i*. 6 2 ¥3»|*^-y 

6 3 M±mmm. 6 4 ^-xm es 

{*^-:>a-;k 6 6 0SS:/D-yi7{$, 6 7 n^mU 

6 9gffl*SSg|5D°D. 7 0 
7 2 mi^^yf. 7 3 ^aifttv-a-;!^, 7 5 
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[02 2] 
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mZSl [028] 
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[02 7] 



21 

71 75 74 72 
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